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Kennecott Utah Copper Environmental Restoration Group

1. Introduction

Kennecott Utah Copper LLC (KUC) is conducting groundwater remediation at its
South Facilities as selected by the U.S. Environmental Protection Agency (EPA) and

the Utah Department of Environmental Quality (DEQ) in a Record of Decision (ROD;

EPA zooo) dated December t3, eooo for the Kennecott South Zone, Operable Unit z.

In response to the ROD, KUC submitted a Final Design for Remedial Action (RDRA;

KUC zooz) for the groundwater remediation in December zooz. EPA and DEQ

approved the RDRA and issued an Explanation ofSignificant Differences (ESD) in
June zoo3 (EPA zoo3). A second ESD (EPA zooT) was issued in June zooT

modifying and clarifoing certain aspects of the remedy.

KUC has completed construction of remedy components and now operates under an

Operations, Maintenance, and Replacement (OM&R) Plan for South Facilities
Groundwater (Version z, approvedApril zoog). This plan will be updated from time
to time as needed. A requirement of the OM&R Plan is preparation and submittal of
annual reports on remedial activities and remedial progress. This report describes

remedial activities and results for calendar year 2oo9 along with comparative changes

from previous years.

Groundwater contamination at the South Facilities, referred to as the Zone APlume,
is located immediately down gradient of the old Bingham Reservoir and Bingham
Canyon Mine waste rock piles. The plume consists of an acidic core area with low pH
and elevated metals surrounded by a partially to fully neutralized zone of elevated

sulfate groundwater.

The technical components of the selected South Facilities groundwater remedy

include:

o Maintaining source control measures,

Containing the sulfate plume in Zone A through extraction from barrier wells

at the leading edge of the contamination,

Remediating of the Zone A plume through extraction of heavily
contaminated waters from the acidic core of the plume,

Treating extracted water by reverse osmosis (RO) technolory for barrier well
water, and by neutralization of acid well water in the tailings pipeline, and

o Monitoring and reporting progress.

South Facilities Groundwater
2008 Remedial Progress Report

April 2009
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2. Remedial Operations

2.1 GroundwaterRemediationSystem
KUC has completed construction of groundwater extraction and treatment systems

necessary to implement the remedy. Components of this system are:

r A barrier well extraction system consisting of three wells, BzGrr93,

BFGrzoo, and LTGrr47, and conveyance lines to deliver water to an RO

treatment plant.

r A reverse osmosis treatment plant capable of producing 3,Soo acre feet of
drinking water per year using feed water from the barrier wells.

. An acidic groundwater extraction system comprised of three wells, ECGrr46,
BSGrzor and BSGz784, and conveyance to the beginning ofthe tailings
pipeline at the Copperton Concentrator.

o An acidic water treatment system which relies on operating KUC milling
facilities, specifically a) the tailings pipeline, which serves as a r7-mile plug-

t'?e treatment reactor; b) the Copperton Concentrator lime plant, which has

the ability to add hydrated lime directly to the tailings line as needed; and c)

the North Tailings Impoundment, which provides a repository for non-
hazardous solid treatment residuals within a much larger mass of tailings.

2.2 Extraction and Treatment
Annual extractions for zoo5 through zoog from wells in Zone Aare reported in Table
z-r and shown on Figures z-r and z-2. The 2oo9 average daily pumping rates for
each ofthe barrier and acid wells are plotted on Figures z-3 and z-4, respectively.

able 2-1 Annual Zone A Groundwater Extraction 2OO5-2|' )09 (ac-l

2005 2006 2007 2008 2009

Barrier Well Extraction
82G1193 2093 2188 2225 2464 2268

BFG12OO 1080 2244 2353 2464 2164
LTG1147 292 374 307 30 896

Total 3465 4806 4885 4958 5328

Acid Well Extraction
ECG1146 1527 1495 1419 947 665

BSG1201 1292 1300 869 927 910

BSG2784 0 0 1 706 171

Total 2819 2795 2289 2580 1746

South Facilities Groundwater
2008 Remedial Progress Report
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Total extraction from barrier wells BzGrrg3 and BFGrzoo was lower in zoog than in

zoo8, while production from LTGrr4T was notably higher, offsetting lower

production from BzGrrg3 and BFGrzoo. All three wells were operated more than

95% ofthe year (Figure z-3). On Figure z-3b, a steadily decreasing production rate

from BFGrzoo is apparent beginning mid September 2oo9. Production rate was

constrained by decreasing well efficiency, which KUC attributes to mineral build up in
the well casing and gravel pack. KUC took this well out of service in early zoro for
rehabilitation, and will report on that effort in the next annual report.

Acidic water extraction well ECGrr46 operated approximately 48oA of zoog (Figure z-

+a). This well did not operate during the late spring and early fall due to two failed

motors and operational constraints limiting the flow rate of acidic water that could be

treated in the tailings system.

BSGrzor operated about 93% of zoog (Figure z-+b). Well BSGzZ8+ operated about

tToA of zoog (Figure z-4c) also because of motor problems.

Electrical monitoring was performed at all three acid water extraction wells in the

third and four quarters of zoog to assess the quality ofthe power supply and its
potential impact on motor reliability. In order to increase reliability and minimize

downtime, the power supply infrastructure for all three wells is being upgraded in
2o1o to improve the power quality delivered to the motors.

All groundwater extracted from the acidic water extraction wells was conveyed to the

KUC tailings line at Box NP-5 where it was treated in the tailings line.

KUC's groundwater extractions removed 41,091 tons of sulfate in eoo9. Since 1997,

KUC has removed over 6rt,ooo tons of sulfate from the principal alluvial aquifer in
the South West Jordan Valley.

Barrier Well water from B2G1193 and BFGrzoo along with LTGrr4T was routed to

the RO Plant during zoog and KUC delivered the produced drinking water to the

Jordan Valley Water Conservancy District. Concentrate from the plant was routed to

the KUC tailings pipeline. Feed water volumes are indicated in Table z-e.

able 2-2 Annual RO Plant reed Water Volumes
2005 2006 2007 2008 2009

RO Treatment 1549 4806 4762 4928 5039

South Facilities Groundwater
2008 Remedial Progress Report

April 2009
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Figure 2-3 Average Daily Pumping Rates for Barrier Wells
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Figure 2-4 Average Daily Pumping Rates for Acid Wells
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3. Compliance with Performance
Standards and Monitoring
Requirements

3.1 Performance Standards
Performance standards for operation and maintenance of the remedy are described in
the eooT ESD and include:

o Extract a minimum of t,zoo acre-feet per year from the core of the acid
plume on a five-year rolling average.

. Maintain groundwater sulfate concentration in a network of compliance
wells, listed in the OM&R Plan, at or below r,5oo mg/I.

The OM&R Plan specifies required monitoring including sampling frequency, timing,
and parameters for compliance and extraction wells.

Performance in zoog is compared to these performance standards and requirements
below. KUC reports separately to the State Trustee for Natural Resources on
operations at the RO Plant in compliance with the Natural Resource Damage

settlement and implementing project agreements.

3.2 Extraction Rate

Average acid water extraction for the 5-year period 2oo5 to 2oog was 2,446 acre feet
(Table g-t). Thus, KUC complied with the minimum annual extraction performance

standard of t,2oo acre-feet of acid plume water on a S-year rolling average.

3.3 Required Monitoring
The OM&R Plan specifies required monitoring frequency and timing for compliance
wells, which is dependent on sulfate concentrations as shown in Table 3-2.
Extraction wells are to be sampled semi-annually in the first and third quarters.
Required monitoring parameters are indicated in Table 3-3.

South Facilities Groundwater
2009 Remedial Progress Report

April 20'10
Page 3-1

able 3-1 F extraction from the acid

2005 2006 2007 2008 2009
S-Year

Averaqe
Extraction 2819 2795 2289 2580 1746 2246



able 3-2 Well and
Sulfate (mq/l) Frequencv Timinq*

<1,000 Annuallv 3rd Quarter
1.000-1.250 Semi-annuallv 1st and 3rd Quarters
>1.250 Quarterly Each Quarter
*calendar-year quarters

Kennecott Utah Copper Environmental Restoration Group

able 3-3 Compliance and
pH

Arsenic (D)

Barium (D)

Cadmium (D)

Copper (D)
Fluoride
Lead (D)

Selenium (D)

Nickel (D)

Sulfate

Extraction Well Monitoring Parameters

-(D) means dissolved

AII compliance monitoring wells had sulfate concentrations less r,ooo mg/l and all
were sampled in zoog within the third quarter, at a minimum. Extraction wells were

monitored during first and third quarter 2oog, at a minimum.

Required monitoring parameters were gathered for compliance and extraction well

sampling in zoo9, except for fluoride, barium and nickel at HMGI44B and nickel at
PrgzB and Wr89. KUC inadvertently omitted analysis of these anal5,tes

3.4 Plume Containment
The compliance well network for zoog is shown on Figure 3-r. One (WJGrr6gA) of
the ten compliance monitoring wells went dry in late zoo8 and one additional
monitoring wells (WJGIrS+A) is anticipated to go dry in zoro. Each of the
compliance wells that is or soon will be dry is part of a nested site, and KUC had

revised the OM&R Plan to designate the next completion below each dry well as the
compliance well. EPA and UDEQ approved the revised OM&R Plan in April zoo9.
Sulfate concentrations in the third quarter ofzoog are listed in Table g-4;for
comparison, third-quarter measurements from zooS are also listed.

No compliance wells or replacement compliance wells exceeded the sulfate

compliance limit of r,5oo mg/l in zoo9, and the highest concentration measured was

667 mgll. No large changes in sulfate concentration occurred in the compliance

wells between zoo8 and zoo9. Sulfate concentrations decreased by more lhan too/o

in three wells and increased by more than ro% in one well. The maximum sulfate

increase was tz%o.

There does not appear to be any increase in sulfate concentrations in compliance

wells that would suggest the potential for future non-compliance with the
performance standard.

South Facilities Groundwater
2009 Remedial Progress Report
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Table 34 Compliance Monitoring Well Sulfate (mg/l) Measurements during
Third

WelllD 2008 2009
coc1178A 284 306
WJG1169A 488 drv
WJG11698 455 463
WJG1154A 352 292
WJG1154B 329 360

w189 105 93
P1928 136 87
P1948 41 41

EPG1165A 157 176
BSG1135B 75 70
HMG1123A 663 667
HMG11268 386 390

South Facilities Groundwater
2009 Remedial Progress Report

April 2010
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4. Remedial Progress

Analysis of zoog groundwater monitoring data, especially as shown on the time-
series plots included in this report, indicates that the remedial extraction program is

continuing to achieve reduction in contaminant levels.

All water chemistry data collected during zoog is reported in Appendix A; results

from zoo8 are also included in Appendix A. Samples were analyzed at Kennecott
Environmental Laboratory (KEL), a State of Utah certified analytical laboratory.

For all South Facilities Groundwater sampling, KUC follows the Groundwater
Monitoring and Characterization Plan (GCMP; KUC zooSa) and its associated

Standard Operating Procedures (SOPs; KUC zoo5b), and QualityAssurance Project
Plan (QAPP; KUC zoo5c) . KUC submits quarterly QualityAssurance Repofts and an

annual GCMP summary to the Division of Water Quality. These reports report data

and discuss quality assurance for the data utilized below to assess remedial progress.

4.1 Sulfate
The distribution of sulfate in zoog in Zone A is represented on Figure 4-r as

contoured sulfate concentrations. In monitoring wells with multiple completions at
different depths, the well with the highest sulfate concentration was used to generate

the contours. The most recent sampling event during zoog (or the most recent

analyses within the past five years if no zoog data were available) was used. Changes

in contoured sulfate concentrations from zooS to 2oo9 are highlighted on Figure 4-e.
Figure 4-3 represents the sulfate concentration changes from zoo6 through zoo9.
The time-period of zoo6 through 2oo9 was selected because in zoo6 additional
plume delineation drilling was completed.

Over most ofthe area, the sulfate isoconcentrations lines indicate a contraction in the
plume footprint between 2oo8 and zoo9. Generally, the sulfate isoconcentration
lines for r5oo mg/l and 5,ooo mg/l located on the north and east side of the plume

area have moved south and west respectively (Figure 4-z), indicating a decrease in
the plume footprint. The r5,ooo mg/l and 2o,ooo mg/l isocontours in the ECGtr+6

area have also generally contracted. Slight increases, for the same time period, in the
1o,ooo mg/1, r5,ooo mg/l and 2o,ooo mg/l isocontours have occurred east of
BSGz784, Iikely due to the reduced pumping at BSGzZ8+ in zoo9.

From zoo6 through zoo9, the same general contraction ofsulfate isocontours is

apparent, but with larger changes (Figure +-g). The large reduction in the footprint
underlain by sulfate concentrations in excess of ro,ooo and r5,ooo mg/L is

particularly significant. The main exception to these reductions is on the south side

of the plume area where the r,5oo mg/l and 5,ooo mg/l isocontours have advanced to
the south, likely due to pumping at barrier extraction well LTGrr47.

South Facilities Groundwater
2009 Remedial Progress Reporl
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Time-series plots of sulfate concentration for selected monitoring wells are presented

and discussed below.

4.1.1 Plume Interior

The plume interior includes areas with groundwater sulfate concentrations greater

than 5,ooo mg/1.

Most of the changes in sulfate concentration are due to pumping or lack of pumping

at ECGrr46, BSGrzor and BSGzZS4. When consistent pumping occurs, surrounding

monitoring wells generally show decreasing sulfate concentrations. If partial-year

pumping occurs, decreasing trends may be less pronounced, trends level off or trends

show increasing sulfate concentrations. Another factor that influences trends includes

when the sample was collected with respect to pumping, the distance of the

monitoring well from the respective pumping well, and the degree of hydraulic

communication between the hydrostratigraphic horizons of a monitor well and the

horizons screened in the pumping well.

Zone A Source Area
Comparison of the isoconcentration contours from zoog with those from zoo8

indicates minor changes in the western acid plume area at monitoring well site

SRG946 near the Small Bingham Reservoir. Two samples were collected in zoog and

the first sample showed increasing sulfate concentrations (from 16,8oo mg/l in zoo8

to 18,6oo mg/l in zoog) and second sample showed a decrease (t7,7oo mgll).
Although the zoog sulfate results from SRG946 are slightly higher than the last

sample of zoo8, the results are consistent with the overall downward trend apparent

on Figure 4-4. However, the rate ofdecrease appears to be lowerbetween zoo5 and

zoog than during the proceeding period. It is likely that sulfate and other

contaminant concentrations in this area will reach an equilibrium as contaminants

are slowly rinsed from sediments and released over time. Pumping at ECG146

appears to have little effect on water table at this site but due to the pumping at

ECGrr46, the water gradient steepens eastward which increases the potential for
water to move towards the pumping well.

Monitoring wells ECGrrrS A, B, and C are located 1,5oo feet upgradient from

extraction well ECGrr46 along the apparent migration pathway of the Zone A plume.

In zoog, sulfate concentrations in ECGrr15 A and B decreased (Figure 4-5), while

sulfate in ECGrrr5C increased from 36,9oo mg/l in zooS to 4L,7oo mg/I. Sulfate

concentrations in ECGrrr5,{ have been greater than go,ooo mg/l since at least 1996

and now appear to be on a downward trend for the past tlvo years with the zoog

concentration atz8,7oo mg/l (Figure +-S). Sulfate concentrations in ECGrrr5 B and

C have shown marked increases since initiation of pumping at ECGI146, however the

last three years ECGrrr5B shows a decreasing sulfate trend. The very high sulfate

concentration in ECGrr.r5C is similar in concentration as compared to the early

sampling data from ECGrrr5,A. These overall responses are attributed to induction of
horizontal contaminant migration from the Zone A.source area or possible induction

of vertical migration between horizons. It is also possible that vertical migration is

South Facilities Groundwater
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occurring due in the borehole itself. ECGrrr5 was drilled using casing driven

techniques so that water quality could be collected during drilling. Even through the

proper completion materials were placed to seal the annular space, it is possible that

the upper higher sulfate concentration has moved downward in the outer annular

space.

Acid Ertraction Well ECG1146 Area
There was a discernable aquifer response, both in terms of sulfate concentration and

water level, to partial year pumping at extraction well ECGrr46 (Section z.z).

Examination of the time series concentration plots (Figure 4-6 to Figure 4-lo)
indicates that sulfate concentrations at most wells within the ECGrq6 area either

decreased at a slower rate than previous years or increased slightly.

Sulfate concentrations in ECGrr46 averaged 19,350 mg/l in zoo8 and t8,2oo mg/L in

zoog (Figure 4-6). A lower rate ofsulfate concentration decline in zoo8 and zoog

compared to prior years is apparent. Because all results for zoog were less than

2o,ooo mg/I, KUC plotted the area of greater than 2o,ooo mg/l sulfate slightly

smaller and west of ECGrr46 (Figure 4-z).

Notably, sulfate concentrations in ECGrrz4B (Figure 4-6), located adjacent to

extraction well ECGrr46, decreased from r,48o mg/l in 2oo8 to 4o3 mg/l in zoo9.

In ECGII4S,A, located south of well ECGrr46, sulfate decreased from 9,r8o mg/l in

zoo8 to 7,tgo mgll in zoog (Figure 4-7); however, the rate of decrease was lower

than in prior years. Partial-year pumping and the timing of sample collection would

explain the sulfate differences over time. The sulfate concentrations in the ECGrr45B

and C horizons also continued to decline.

In ECGrr44A (Figure 4-8), located approximately 5oo feet noftheast of ECGlr46,

sulfate concentrations decreased from 7,t2o mg/l in 2oo8 to 6,53o mg/l in zoo9,

which is a lower rate of decrease compared to previous years. During the same

period, ECGrr++B increased from 5,49o mg/l to 7,o5o mgll. The changes from

previous trends, especially the increase in sulfate in ECGrr44B, are certainly due to

paftial-year pumping at extraction well ECGtr46.

The sulfate concentration in monitoring well ECGrrzSA (Figure 4-9) increased from

5,zro mgll in zoo8 to 6,3ro mg/l in zoo9, ending a seven-year trend of steadily

decreasing sulfate concentrations. This result is certainly due to partial-year

pumping at ECGrr46 and timing of sample collection. The increasing sulfate

concentration in this well is reflected in expansion of the 5,ooo mg/l contours on the

southwest sector of the sulfate plume.

In ECGrrr8A, located approximately r,8oo feet east-northeast of ECGrr46, sulfate

concentration decreased from 9,73o mg/l in zooS to 9,o5o mg/l in zoog (Figure 4-

ro). The rate of decrease in zoo8 and zoog was less than previous years, which was

certainly due to partial-year extraction at ECGu46.
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Acid Ertraction WeII BSGtzorArea
Acid extraction well BSGrzor operated for most of year in zoo9. Sulfate in BSGrzor

did not change notably from the previous year (Figure 4-rr). At the adjacent

monitoring wells, BSGIITTA and B (Figure 4-rr), the sulfate concentration decreased

in zoog at a rate consistent with the previous five years. That the rate of sulfate

decline in zoo8 and zoog is consistent with the period from 2oo4 through 2oo7

suggests that the lower pumping rate from this well implemented in zooT remains

sufficient to effectively promote mass removal and aquifer remediation.

Sulfate concentration in BSGrrrgB (Figure 4-rz), located at the leading edge ofthe
low pH plume did not change notably from 2oo8 to 2oo9.

Acid Ertraction WeIl BSGz784 Area
At acid extraction well BSGz784, sulfate decreased (Figure 4-r3) from an average of
L2,2oo mg/l in zoo8 to an average of u,55o mg/l in zoo9. Since BSGz784 was

pumped less than two months during zoo9, sulfate in BSGzZ8zA (Figure 4-r3),
located r5o feet west and upgradient ofextraction well BSGz784, increased from
r97oo mg/l at end of year 2oo8 to 24,7oo mg/l at end of year 2oo9. For the same

time, BSGzT8zC decreased from 3o,9oo mg/l to 24,Loo mg/I. In the less

contaminated and lower permeability horizon monitored by BSGzZSzB, sulfate

decreased from 6,85o mg/l in late zoo8 to 4,320 mg/l in late zoo9. Because of the

intermittent pumping at BSGz784, it is difficult to separate pumping-induced

changes from water-table gradient driven plume migration.

Despite minimal pumping at BSGz784, sulfate concentrations in monitoring wells

BSGrrTg B and C and Pz4rB, located approximately 1,4oo feet west of BSGz784,

decreased in zoo9, while BSGrrTgA only showed a slight increase (Figure +-r+). The

highest concentration ofsulfate at this location occurs in BSGrr79C, which decreased

from r8,3oo mg/l in zoo8 to t6,zoo mg/l in zoo9. Likewise, approximately t,7oo
feet southeast ofacid extraction well BSGz784 sulfate concentrations in BSGz783B

decreased from an average of 16,8oo mg/l in zooS to an average of r43oo mg/l in
zoog (Figure 4-16).

At monitoring well BSGz777A, located 1,2oo feet east and downgradient of extraction

well BSGz784, sulfate concentrations increased from r8,7oo mg/l to zr,3oo mg/l.
Partial year pumping at BSGzZS+ likely caused the increase along with the ground

water gradient (Figure +-rS). With the increase in sulfate, the zo,ooo mg/l sulfate

contour moved slightly east (Figure 4-z).

4.1.2 KUC Deep Well Field

The KUC deep well field area includes barrier extraction wells BzGrrg3 and BFGreoo

and the monitoring wells located on the northeast margin of the plume. Sulfate

concentrations in the extraction wells held essentially steady during zoo9. Sulfate

concentrations in monitoring wells located close to extraction well BzGrrg3 were also

essentially steady in zoo9, while other monitoring wells in the well field generally

held steady or decreased.
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Deep WeIl BzGttg3 Area
BzGtr57A, B, and C are located immediately adjacent to barrier extraction well

B2G1193. BzGrr5TA is dry. Sulfate in ECGII5TB continued on an overall increasing

trend, but appears to be increasing at a slower rate (Figure +-til. 'fhe average sulfate

concentration increased from6,449 mg/l in zooS to 6,655 in zoo9. The sulfate

concentration in water extracted from BzGrrg3 slightly increased from an average of
t,9zo mgfl in zoo8 to an average of t,g6z mg/l in zoo9. Sulfate concentrations in
BzGtt5TC decreased from an average of 424 mgll in zoo8 to 4o8 mg/l in 2oo9. The

changes at BzGrr5T reflect the consequences of pumping at BzGrr93, which is

drawing water from the interior of the plume as well as the margin. That the sulfate

concentration in extraction well BzGrrg3 has only slightly increased despite higher

sulfate concentrations in BzGrr5TB suggests that the horizon monitored by BzGrr5TB

does not contribute significantly to the overall production from BzGrr93.

Monitoring wells BFGu56B, C, D, and E are located approximately half the distance

between extraction wells BFGrzoo and BzGrrg3 and are located at the northern

leading edge ofthe r,5oo mg/l sulfate contour. Sulfate concentrations in BFGrr56B

and BFGrr56C were approximately the same as in zoo8; sulfate in BFGrr56B had

been steadily decreasing prior to zoo9. Sulfate concentrations in BFGrr56D

increased slightly from r,uo mg/l in zoo8 to t,zgo mgfl in zoog (Figure +-r8), likely
due to lateral movement of higher sulfate water from the south and west and from
vertical movement of higher sulfate water. BFGrr56E, last sampled in 1997, was

sampled in zoo9, and had a higher concentration of sulfate than in 1997, likely for
reasons similar to the increase in BFGrr56D.

Deep WeIl BFGtzoo Area
Sulfate concentrations over time for extraction well BFGrzoo are shown Figure 4-r9
along with monitoring well BFGrr55,{ B, C, D, E, and F. BFGTTSS,A and B are dry.
There are seasonal fluctuations in sulfate concentrations in this extraction well. The

sulfate concentration in BFGrzoo decreased slightly from an average sulfate

concentration of 788 mg/l in zoo8 to 726 mgll in zoo9. The overall sulfate trend for
BFGrzoo has been downward since zoo6. BFGrr55C was last sampled in zoo3 and

had zgg mg/l compared with 728 mgll in zoo9, while BFGTT5SD had 327 mgllin
zoo3 and 5o9 mg/l in zoo9.

The most recent sample from BFGrr55C has a strong affinity for water extracted from
BFGrzoo (Figure 4-r9). This suggests that the horizon monitored by BFGrrr56C is

the contributing the majority of the production. It may also suggest that the sulfate

decline observed in BFGrrg3 is related to decreasing contribution from higher, more

contaminated horizons as the water table as dropped. Over time, KUC thus expects

continued improvement in BFGrzor water quality.

In well BFGrrgS,A (Figure 4-zo), the sulfate concentration decreased from r,66o mg/l
in zoo8 to 1,490 mg/l in 2oo9, encouragingly reversing an eight-year trend of
steadily increasing sulfate concentration. BFGrrg5B decreased from r,58o mg/l in
zoo8 to t37o mg/lin zoo9, the lowest measured sulfate concentration since zoor. It
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is likely that the extraction from barrier wells BFGtzoo and BzGrrg3 is causing

cleaner water to move vertically and/or laterally to the monitoring wells.

Time-series plots for other monitoring wells in the deep well field area where sulfate

concentrations were measured in zoog are presented here. In Pz77 ,the sulfate

concentration decreased notably in zoog (Figure 4-2r). AtPzZZ,it is noteworthy that

the sulfate concentration dropped from r,64o mg/l in 2oo8 to t,g6o mgll in zoo9.

This change caused the r,5oo mg/l sulfate isocontour line to move inward (Figure 4-
z). Sulfate in BzGrrg4 A and B continued a sustained downward trend (Figure 4-zz).
A slight increase was measured in B3Grr9zA, while B3Grr97B decreased slightly

(Figure 4-23). For BgGtt97A, the increase from zg7 mg/l in 2oo8 to 298 mg/l in

zoog likely is related to vertical migration of higher sulfate near the water table. It
also is likely that this well will go dry in 2010-2111.

4.1.3 Southeast Margin

Sampling in zoog indicates an overall continued increase in sulfate in Pz4rC (Figure

4-24. Aslight decreases was observed in BSGr.r48A (Figure 4-25). Sulfate at

BSGrr48B had not been measured since 1996 (see footnote on Figure +-zS). The

measurement in zoog indicated a significant increase in BSGrr48B since 1996. It is

likely that the higher sulfate concentration in the BSGrr48A level is moving

downward to the BSGII4SB level. There were no notable changes at BSGrr33 B

(Figure 4-26) or BSGrgzA and B (Figure 4-27). Responses to pumping at extraction

well BSGz784 are expected in these areas with time.

4.1.4 West Jordan Well Field

KUC monitors water quality and water levels in and adjacent to the West Jordan

municipal well field, which includes wells W363 and W387, shown on Figure 4-1, and

W4zo, not showl. A fourth well, W36r, was abandoned by West Jordan in the mid-

zooos due to land development activities. Healy extraction from these four wells in

the r99os caused migration of elevated-sulfate groundwater toward this area and well

W363 saw increasing sulfate through the late r99os (Figure 4-28).

Sulfate concentrations at W363 have declined since 1999 and correspond to reduced

annual extraction by West Jordan and increased extraction by KUC. During 1999,

WS6g had its highest sulfate concentration of r88 mg/1, and in zoo9, the average

concentration was 113 mg/1, a slight decrease from rz5 mg/l in zoo8. Well W363 is

located approximately 61oo feet northeast of KUC's barrier well BFGI zoo. Well

WSSZ,located z,7oo feetwest of W363, was not sampled in zoog but has had

relatively level sulfate concentration in the 5o mg/l range. The northern-most West

Jordan well (W4zo) was sampled in zoog and had 37 mg/ sulfate. Both W387 and

W4zo are not within the sulfate plume pathway.

Monitoring wells located between the leading edge of the sulfate plume and the West

Jordan Well field showed generally steady to slightly increasing sulfate

concentrations in zoo9. WJGIr54A, located 3,4oo feet southeast of W363, also saw

elevated concentrations through the late r99os and has shown fairly consistent
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sulfate concentrations since. The average concentration forWJGrr54Ain zoog

decreased from 349 mg/l in zooS to gzo mgll with seasonal highs and lows (Figure

+-29). Sulfate concentrations in well WJGrr54B have increased to gS6 mg/l in zoog

from a high of 329 mg/l in zoo8. The increase in sulfate at WJGu54B is likely due to

vertical movement of water with higher sulfate concentration in the WJGrr54A

horizon moving downward as the water table declines.

Sulfate concentrations in well WJGrrToB (WJGuToA is dry) increased to 339 mg/l in

2oo9 compared with z6o mgll in zoo8 (Figure +-go). The water has continued to

decline in this general area and it appears that the poorer quality water in the upper

portion of the aquifer is moving downward from the WJGrrToA horizon into the

WJGrrToB horizon. WJGrrTrA has an increasing sulfate trend over time but an

actual decrease from t77 mgll in zoo8 to ryzmgll in zoog (Figure 4-31). WJGrrTrB

continues to have sulfate concentrations less than 6o mg/1.

4.2 Aluminum
In general, aluminum concentrations continuedto decrease in zoo9. This

constituent is the primary contributor to mineral acidity and influences treatment

strategies for acid plume water.

The distribution of aluminum in groundwater in zoog is shown on Figure 4-gz. The

aluminum concentration contours for zoog on this figure were drawn in a similar

manner as the sulfate contour map (Section 4.r; Figure 4-r). Changes in aluminum

from zoo8 to 2oo9 are highlighted on Figure 4-33. Decreases in aluminum

concentration in the Zone A plume generally mimic the decreases in sulfate

concentrations. As with sulfate, the decrease in aluminum is attributed primarily to

mass removal due to groundwater extraction.

Zone A Source Area
In the western-most portion of the low pH plume, adjacent to the Small Bingham

Reservoir, the aluminum concentration at SRG946 remained just below r,ooo mg/l

for a third consecutive year (Figure +-g+). This is reflected as a complete contraction

of the r,ooo mg/l aluminum isocontour in this area (Figure 4-33). As noted above in

the discussion of sulfate in SRG9+6 (Section 4.r.r), due to the remobilization of
precipitated minerals in the immediate Zone A source area, it is likely that aluminum

concentrations will continue to be elevated over time in this area.

Acid Extraction WeII ECGttq6 Area
In zoo9, the main area of aluminum concentrations greater than r,5oo mg/l
continues to be in the core of the low pH plume around monitoring well ECGrrr5A,

which is northwest and up gradient of extraction well ECGu46. With continued

pumping from acid extraction well ECGrr46, the area containing greater than r,5oo

mg/l aluminum continues to decrease slightly in size. ECGrrr5A, which contained

r,9ro mg/l in zoo8 increased to 1,950 mg/l in zoog (Figure 4-35). During the same

period, ECGrrr5C increased from r,44o mg/l to r,68o mg/l and ECGrrr5B increased
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from 263 mg/l to gTzmg/|. Aluminum concentrations in ECGrrr5 B and C have

shown marked increases since initiation of pumping at ECGrr46. These responses

are attributed to induction of horizontal contaminant migration from the western

portion ofthe Zone A source area, slow release ofcontaminants from lower-

permeability horizons, and/or possible induction of vertical migration from shallower

to deeper horizons through the outer borehole wall.

Aluminum concentrations in ECGrr46 has decreased with an average concentration

of 986 mg/l in zoo8 and 9o8 mg/l in zoog (Figure 4-36).

Aluminum increased at ECGuzSA from r3t mg/l in zoo8 to r57 mg/l in zoog (Figure

+-gil. The increase can be attributed to partial-year extraction at acid extraction well

ECGr146.

At ECGIuSA, aluminum decreased from 5o3 mg/l in zoo8 to 4zzmgll in zoog
(Figure +-g8). The decrease changes the 5oo mg/l isocontour as shown on Figure 4-

33. Partial-year extraction at ECGrr46 appears to have also influenced the aluminum

concentration for this area compared with earlier years on the time series curve'

Acid Extraction WeIIs BSGtzotand BSGz784 Area

Between 2oo8 and zoog, aluminum concentrations in the BSGrzor and BSGz784

area generally remained constant. This is likely due to the partial-year pumping (less

than z months) at BSGz784. Figure 4-33 does not show any significant changes in

aluminum concentration to the west and southwest of BSGz784. Although there are

differences between the eoo8 and zoog aluminum contour maps these changes result

from an oversight on the zoo8 contour map, not from actual changes in the plume

geometry. In zoo8 aluminum data for BSGuT9C was inadvertently excluded from

the contouring. Well BSGTTZ9C actually had aluminum concentrations of ro3o mg/L
in both zoo8 and zoo9. Average aluminum concentrations decreased at acid

extraction well BSGrzor from 37r mg/l in zooS to 96zmgll in zoog (Figure +-gg)
and at acid extraction well BSGz784, decreased from an average of438 mg/l in zoo8

to 4t7 mgll in zoog (Figure 4-4o). If continued pumping at both wells can be

maintained, it would appear that continued decreases of aluminum concentration for
this eastern portion of the low pH plume area will follow.

Aluminum concentrations at monitoring well BSGz78zA, located 5o feet west of acid

extraction well BSGz784, increased to pre-extraction levels of r,54o mg/l in zoog

compared to 8zo mg/l by end of year in zoo8 (Figure +-+o). This is again likely due

to the reduced pumping from the adjacent extraction well in zoo9. In the less

contaminated and lower permeability horizon monitored by BSGzZ8zB, aluminum

did not show a notable response to pumping in zoo9. In BSGz78zC, aluminum

decreased fromT4t mg/l at the end zoo8 to SgS mg/l in late zoo9.

On the leading edge of the low pH plume, aluminum in well BSGrrrgB decreased to

5z mgll in zoog from 53 mg/l in zoo8 (Figure +-q,r). BSGzZTTA increased from an

average of u6 mg/l in zoo8 to rz4 mgll in zoog (Figure +-+z).
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4.3 Arsenic, Cadmium, and Copper
In general, the concentrations ofarsenic, cadmium, and copper and have been

declining in the acid plume due to pumping. These metalloids and metais are

prevalent where groundwater has a pH less than or equal to 4.5. Changes are also

monitored closely at the leading edge of the pH 4.5 plume. Extraction and

monitoring wells located in neutral pH water generally have less than or near

detection limit concentrations of arsenic, cadmium, and copper.

Comparisons of arsenic, cadmium, and copper for zoo8 and zoog are included in

Table 4-r for each ofthe three acid extraction wells. Most ofthe changes are

relatively small, which is comparable with the aluminum and sulfate concentrations

changes noted in zoo9.

At the leading edge of the low pH plume, monitoring wells BSGrrrgB and BSGzZZZA

show changes (Table +-z) that would be typical for the reaction boundary of low pH

water where the aluminum, arsenic, and copper concentrations are relatively low

compared to the core of the low pH plume. BSGrrrgB shows minor changes for
arsenic, cadmium, and copper, while BSGz777A shows slightly increasing arsenic but

decreasing cadmium and copper. The influences of pumping at BSGreor and

BSGzZ8+ should cause the metal and metalloid concentrations to hold relative steady

and possibly decrease. BSGrrrgB andBSGzTTTAare located approximately 2,ooo ft
and rzoo ft down gradient respectively of extraction wells BSGrzor and BSGz784 and

some of the water at the leading edge may move eastward farther into the basin.

Table 4-2 Arsenic. Copper. and Cadmium n Lead
BSG11198 BSG2777A

2008 2009 2008 2009
Arsenic 0.010 0.012 0.031 0.036
Cadmium 0.780 0.744 1.730 1.555
Copper 0.072 0.086 0.151 0.115
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4.4 pH

Groundwater pH isocontours for zoog are shown on Figure 4-43. Figure 4-44
indicates changes in contoured pH values from zoo8 to 2oo9. Specific portions of
the pH plume are discussed below.

4.4.1 Plume Core

The zoog data depict two separate areas containing groundwater with an

approximate pH of g.S or less. These include the area around the Bingham Creek
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ECGlt46 BSGl2O1 BSG2784

2008 2009 2008 2009 2008 2009
Arsenic 0.038 0.350 0.019 0.021 0.026 0.024
Cadmium 0.771 0.792 0.643 0.615 0.822 0.782
Copper 66.03 57.57 17.42 16.84 12.69 12.82
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Reseruoirs which contains residual low pH water; and the area surrounding

extraction well ECGrr46 and extending east to extraction wells BSGrzor and

BSGzZ8q.

Monitoring wells in the Bingham Creek Reservoir area containing a pH of around 3.5
orless include LRGgrz, which had a pH of 3.8 in zoo8 and 3.7 in zoo9. BtG95r had

a pH of 3.3 in zoo8 and 3.5 in zoo9. SRG946 had a pH of 3.4 in zooS and 3.5 in
zoo9. Krzo, which has not been sampled in more than five years, had a pH of 3.r.
Because all four sites are within or adjacent to the footprint ofthe Large Bingham

Reservoir, residual sediments, especially iron hydroxides with sorbed hydrogen ions,

will likely continue to cause the pH of groundwater to remain low for many years.

In the area of extraction well ECGrr46, five wells had at least one sampling event in
zoog with a pH of 3.5 or less. These wells include ECGrr46, ECGrrr5,{ and C,

ECGrrrSA and ECGrr44A. Many of the wells in the acid plume vary between 3.e and

3.8 on a year to year basis. Due to these small changes, the map showing pH changes

from zoo8 to 2oo9 (Figure 4-44) has relatively large areas that change from less to

3.5 to greater than 3.5. ECGurTA had a pH of 3.2 in zoo8 and 3.7 in zoog and

ECGrrzrA had a pH of 3.3 in zoo8 and 3.6 in zoo9. These two wells changed a large

portion of the g.S pH plume area. ECGrrr8A has had two years with a pH of less than

3.5 and this data point is the only one with less than 3.5 pH between the eastern and

western portion of the low pH plume, so the 3.5 contour was drawn to join both areas.

Monitoring well ECGrre4B, located adjacent to extraction well ECGu46 and screened

at andbelowthe ECGrr46 screen interval, shows a pronounced increase in pH during
the past several years with a measurement of 4.o in zoo6, 5.4 in 2oo7,5.8 in zoo8,
and 6.2 in zoo9. This increase in pH is likely due to cleaner water located near the

base of principal alluvial aquifer rising upward into the base of the low pH plume

core.

In the area of extraction wells BSGrzor and BSGz784, two monitoring wells

(BGSzZ8zA and BGSrrTgC) had pH measurements of 3.5 or less. Both extraction

wells, BSGrzor and BSGz784, show all sampling events for zoog with a pH above 3.5.

4.4.2 Leading Edge of Plume

The average pH in well BSGrrrgB in zooS was 4.7 and remained the same in zoo9.

InBSGz777A, the pH increased from an average of 4.3 in zooS to 4.4 in zoo9.
Monitoring wells located east of BSGrrrgB and BSGzTTTAhave neutral or near

neutral pH values with no significant changes from zooS to 2oo9. The nearest

monitoring wells located downgradient of BSGrrrgB is BSGzZZ9A, B and C.

Measurements of pH in all of the wells remained relatively steady from zoo8 to zoo9.

BSGrrggA, B, and C are the nearest down gradient wells to BSGzZZZA and are located

approximately LToo feet east. The pH of BSGrg3B was measured at 6.9 to 7.r in
zoo8 and 6.9 to Z.S in zoo9.
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Minor changes in pH from zoo8 to 2oo9 were observed at the barrier wells. Average

pH measurements for eoog wercZ.4atl;lGtt47,7.1 at B2Gu9g, and7.g at BFGrzoo.

Along the north side of the plume area at well WJGrr69B, pH increased from 7.o in
zoo8 to 7.2 in zoo9. WJGrr6gA went dry in late zoo8.

Monitoring wells between barrier well BFGrzoo and West Jordan's municipal wells,

including WJGrr54A and B, WJGrrToA and B and WJGuTIA and B show steady pH

measurements above a pH of 7.o.
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Figure 4-4 Time-Series Plot of Sulfate in SRG946 (See 4.1.1)
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Figure 4-5 Time.Series Plot of Sulfate in ECGl115A, B, and C (See 4.1.1)
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Figure 4-6 Time-Series Plot of Sulfate in ECG1l24A, B, and C and ECGl146 (See 4.1.1)
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Figure 4-7 Time'Series Plot of Sulfate in ECG1145A, B, and C (See 4.1.1)
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Kennecott Utah Copper Environmental Restoration Group

Figure 4-8 Time-Series Plot of Sulfate in ECG1l44A, B, and C (See 2.1.1)
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Kennecott Utah Copper Environmental Restoration Group

Figure 4-9 Time-Series Plot of Sulfate in ECGI128A, B, and C (See 4.1.1)

40000

35000

30000

15000

10000

5000

South Facilities Groundwater
2009 Remedial Progress Report

a,
300 qooto

o-

=400 d
?qt
0
ot5

5oo cL
oo
E
J
o

600 €qt

o

6
7oo g

ct
!qo{

(cI

8oo E
fo
oc+
ol

9(10 c)--- (D

=
ED

E
g 20000

E5o

1 100

't200

April 2010
Page 4-20

--#
*-
#

ECGI 128A SO4
ECG11288 SO4
ECG1128C SO4
ECG1128A DTW

\--\

\^--_/ L ,/\/

1996 1997 1998 1999 2000 2001 2002 2003 2@4 2005 2006 2007 2008 2009 2010



25000

Kennecott Utah Copper Environmental Restoration Group

Figure 4-10 Time-Series Plot of Sulfate in ECGll18A, B, and C (See 4.f.1)
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Kennecott Utah Copper Environmental Restoration Group

Figure 4-11 Time'Series Plot of Sulfate in BSGIl77A, B, and C and BSG1201 (See 4.f.1)
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Figure 4-12 Time'Series Plot of Sulfate in BSGI119A, B, and C (See 4.f .1)
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Kennecott Utah Copper Environmental Restoration Group

Figure,l-13 Time-Series Plot of Sulfate in BSG2782A, B, and C and BSG278a (See 4.1.1)
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Figure 4-14 Time-Series Plot of Sulfate in BSGIl79A, Bo and C and P2418 (See 4.1.1)
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Figure 4-15 Time-Series Plot of Sulfate in BSG2777A, B, and C (See 4.f.1)
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Figure 4-16 Time'Series Plot of Sulfate in BSG2783A, B, and C (See 4.1.1)
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Figure 4-17 Time-series Plot of Sulfate in B2Gl157A, B, and c and B2Gll93 (See 4.1.2)
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Figure 4-18 Time.Series Plot of Sulfate in BFGll56A through F (See 4.1.2)
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f igure 4-19 Time-Series Plot of Sulfate in BFGl155A through F and B2G1200 (See 4.f.2)
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Kennecott Utah Copper Environmental Restoration Group

Figure 4-20 Time.Series Plot of Sulfate in BFG1195A and B (See 4.1.2)
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Kennecott Utah Copper Environmental Restoration Group

Figure 4-21 Time.Series Plot of Sulfate inP277 (See 4.1.2)
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Kennecott Utah Copper Environmental Restoration Group

Figure 4-22 Time-Series Plot of Sulfate in B2Gll94A and B (See 4.1.2)
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Kennecott Utah Copper Environmental Restoration Group

Figure 4-23 Time-Series Plot of Sulfate in B3G1197A, B, and C (See 4.1.2)
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Kennecott Utah Copper Environmental Restoration Group

Figure 4-24 Time-Series Plot of Sutfate inp24tC (See 4.lJ)
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Kennecott Utah Copper Environmental Restoration Group

Figure 425 Time.Series Plot of Sulfate in BSG1l48A, B, and C (See 4.1.3)

3000

+

--t-

BSG11484 SO4
BSG1148B SO4
BSGl148C SO4
BSGl148A DTW

*ln prior years' reports, data for
BSG1148B and BSG1148C were
inadvertently reversed in figures,
tables. and narrative discussions.

2500

2000

1000

0

3500

(n
30u q

oo
fo
CL

4oo #
a
sro
0)
f

5oo cL
0o
!
t
o

600 €q,

o

o"
700 

g
ct
!P-o{

(cT

8oo P:t
CL
oc+
o)

eoo I

1500

-
CD

E
c,
o
Ea

500

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

South Facilities Groundwater
2009 Remedial Progress Reporl

April 2010
Page 4-36



5000

Kennecott Utah Copper Environmental Restoration Group

Figure 4-26 Time.Series Plot of Sulfate in BSGll33A, B, and C (See 4.f3)
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Figure 4-27 Time'Series Plot of Sulfate in BSGI132A, B, and C (See 4.1.3)
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Figure 4-28 TimeSeries Plot of Sulfate in W363 (See 4.1.4)

+ w363SO4

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

South Facilities Groundwater
2009 Remedial Progress Report

200

100

ao
do
=oo.
f
o
?
9L
q,
5
o-
ao
E:'
o
€o
o

6o
q
!P.o
€

(cI

dc
f
o.
ac+o
c,o

120

600

700

800

900

1000

1 100

April 2010
Page 4-39



Kennecott Utah Copper Environmental Restoration Group

Figure 4-29 Time.Series Plot of Sulfate WJGll54A, B, and C (See 4.1.4)
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Kennecoft Utah Copper Environmental Restoration Group

Figure 4-30 Time'Series Plot of Sulfate in \ilJG1170A, B, and C (See 4.1.4)
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Kennecott Utah Copper Environmental Restoration Group

Figure 4-31 Time-Series Plot of Sulfate in WJG1171A, B, and C (See 4.1.4)
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Kennecott Utah Copper Environmental Restoration Group

Figure 4-34 Time-Series Plot of Aluminum in SRG946 (See 4.2)
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Kennecott Utah Copper Environmental Restoration Group

Figure 4-35 TimeSeries Plot of Aluminum in ECG1115A, B, and C (See 4.2)
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Figure 4-36 Time.Series Plot of Aluminum in ECGll46 and ECG1I24A, B, and C (See 4.2)

3500

--+- ECG1124AAt
+ ECG1124BAI
+ ECG1124CA|
+ ECG1146A|

ECG11248 DTW

,t l| ---
-\

-\-r\\r'\

\-/ ''r--,

Kennecott Utah Copper Environmental Restoration Group

^^^ a,JUU C)

do
fo
CL

400 d
eqt
o
0t
J

500 0ooT'
J
o

600 5g
o

(D

7oo g
E
9.

t
GI

8oo E
f
CL
u,c+
o)*og

1000

1 100

0
1996 1997 1998 1999 2000 2@1 2002 2003

South Facilities Groundwater
2009 Remedial Progress Report

April 2010
Page 447

^ 2000

CD

E

E
f
.=
E
f

1500



0

100

Kennecott Utah Copper Environmental Restoration Group

Figure 4-37 TimeSeries Plot of Aluminum in ECGll28A (See 4.2)

1500

1000

500

South Facilities Groundwater
2009 Remedial Progress Report

U,
300 qoo

=oo
f

400 d
?
|l)
d
qt

=cnn Q
Io
E
5
o

600 €o
o-
e

7oo go
!P-

3
(o

8oo E
=q
ac
:1
0)gtn o--- o

1000

1 100

CD

E

E
fc'E
g

April 2010
Page 448

+
--#r-

ECGI 128A AI
ECG11288 AI
ECG1128C Al
ECG1128A DTW

\.__\

---/L

1996 1997 1998 1999 2000 2001 2002 2003 200/. 2005 20A6 2007 2008 2009 2010



100

200

Kennecott Utah Copper Environmental Restoration Group

Figure 4-38 Time-Series Plot of Aluminum in ECG1118A, B, and C (See 4.2)
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Figure 4-39 Time-Series Plot of Aluminum in BSGl20l (See 4.2)
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Figure 4-40 Time-Series Plot of Aluminum in BSG2782A, B, and C and BSG2784 (See 4.2)
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Figure 4-41 Time'Series Plot of Aluminum in BSGlll9B (See 4.2)
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6. Subsidence

KUC measures ground surface elevation in Zone A to assess possible ground

subsidence caused by groundwater extraction from the plume area. KUC monitored

ground elevation at eight survey sites in May zoo9.

The specific well sites selected for survey control are shown on Figure 6-r and located

as follows: western edge of the acid plume area (KroS and ECGrrr6); in the acid

plume and adjacent to the west-most acid extraction well (ECGrrz+); r,ooo feet east

of the eastern acid extraction well (BSGu8o); and three wells (BSGIr37, BFGrr56a

and WJGrrTo) within a 4,Soo foot radius of the two sulfate extraction wells (BzGu93

and BFGrzoo) located north of Bingham Creek. The monitoring well sites (survey

locations) located near the acid and sulfate extraction wells also coincides with the

greatest observed decrease in water elevation. Each well has a cement pad that
surrounds the steel surface casing and each pad has a steel bolt cemented into it. The

steel bolt was the survey point for six of the wells. The seventh well (Kro5) was

surveyed on top of the steel surface casing. The land survey monument measured in

zoog and in previous years is called 1973 West, located near the northwest corner of
Section 15, in Township 3 South, Range z West, which is on the northern edge of the

plume area.

The sites were surveyed using a global positioning system (GPS) unit (Icica System

Sgo). The degree of accuracy of this GPS unit is approximately o.z5 centimeters
(o.og8 inches or o.oo8 feet). The survey data utilize NAD8g (North American Datum

of rg8g) and NAVD88 (North American Vertical Datum of tg88).

Ground elevation measurements over time are reported in Table 6-r and shown on

Figure 6-2. Small variations in elevation measurements are attributed to variability

inherent in measurement systems. There are no ground elevations changes that KUC

attributes to groundwater-extraction induced subsidence.
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Figure 4-42 Time'Series Plot of Aluminum inBSG2777A and B (See 4.2)
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5. Groundwater Elevation

KUC performs annual water level measurements at about 195 wells in the greater

Zone A area during September through early October. KUC uses the water level data

to monitor the response ofthe alluvial groundwater system to ongoing aquifer

remediation activities and nearby municipal groundwater extraction. These data also

provide insight into the relationship between groundwater recharge, storage, and

discharge in the principal alluvial aquifer system.

The results of the water level measurements for 2oo9 are presented in Appendix B.

These water level measurements were corrected for fluid density effects on

potentiometric head. Groundwater with elevated total dissolved solid concentrations

has a higher specific gravity than do fresh waters. Consequently, corrections to

measured water levels were performed to convert the measured hydraulic heads to

equivalent fresh-water hydraulic heads. In most portions of the aquifer, where TDS

concentrations are moderate, the density corrections applied to water levels are small,

generally less than one foot. In areas where groundwater TDS concentrations are

elevated appreciably, such as within the plume core, the density corrections may be

on the order of several feet.

5.1 Groundwater Gradients
A contour map of water level elevations in the upper portion of the alluvial aquifer in

the Zone A plume area for September 2oo9 is presented on Figure 5-r. Data from

pumping wells were omitted from the contouring dataset unless the well had not been

pumped for a sufficient amount of time for the water level to recover from localized

pumping effects. Some wells along the western margin of the alluvial aquifer that are

screened in shallow bedrock were also used in the creation ofthe water level contour

maps. The contour lines shown in Figure 5-1 were generated using the computer

program Surfer 8 by Golden Software, Inc.

As shown on Figure 5-1, the hydraulic gradient in the upper portion ofthe alluvial

aquifer is from upland recharge areas in the west toward lower elevation regions to

the east, nearer the center ofthe southwestern Jordan Valley. The hydraulic gradient

in the alluvial aquifer is steep (approximately o.o56 or 3oo feet per mile) from the

east side mine waste-rock dumps to approximately r,7oo feet east of Highway rrr.

The groundwater gradient then flattens considerably for a distance of approximately

4,ooo feet eastward before again becoming appreciably steeper to the west of KUC's

barrier wells (BzGrr93 and BFGrzoo). The gradient is again flatter from the

production wells east to eastern margin of Zone A plume area with a gradient of about

o.oo5 (4o feet per mile). The variability in the hydraulic gradient may be due in part

to lateral heterogeneity in hydraulic conductivity ofthe alluvial sediments in the

basin, as was observed during KUC well drilling activities in the area.
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The influence of groundwater pumping from KUC's production wells is apparent in
deflections of the contour lines near the KUC production wells. The water level

contours show a general deflection for a relatively large area at and upgradient of acid

extraction well ECGI46, in the western portion of the acid plume, indicating that
water from that area is being captured at ECGrr46.

The other area showing a deflection ofthe water contours is centered near extraction
wells BFGrzoo and BzGrr93. Both wells were pumped at a relatively steady rate in
zoo9. This area along with the West Jordan Well Field depicts a large area of ground

water extraction. West Jordan regularly pumps their three wells during the months

of May through September, depending on water needs. This same area has

experienced hear.y pumping for a number of years.

Extraction well LTGn47 was pumped for most of zoog and LTGrr3g was pumped

less than 4 months during zoo9, mostly in the first half. Both are located along uSoo
South. A relative large deflection in the water level contours is especially apparent at
IltGrr47.

Large vertical hydraulic gradients were generally not observed in the Zone A plume

area (away from pumping wells) during zoo9. Moderate vertical gradients were

observed in some localized areas. The lack of appreciable vertical hydraulic gradients

is consistent with the generally unconfined condition in the alluvial aquifer system in
the project area.

5.2 One-Year Water-Level Elevation Changes
A map showing the contoured change in water levels in the upper portion of the

alluvial aquifer system in the greater Zone A area between September 2oo8 and

September zoog is presented on Figure 5-2. For zones of increasing and decreasing

water levels, changes were contoured on one-foot intervals from o to ro feet of change

and 5 feet intervals for changes ofmore than ro feet.

Water levels as measured from September zooS to September zoog along the

Eastside Collection and Butterfield Canyon have generally declined o to 3 feet. Water

level declines are attributed to limited recharge and from pumping east and down-
gradient from these areas.

Notable water level increases of up to 6 feet near the mouth of Bingham Canyon and

up to 1 foot at the mouth of Butterfield Canyon. Near Bingham Canyon, the increase

is likely due the localized recharge of meteoric precipitation in Bingham Canyon and

due to less extraction of ground water upgradient of the waste rock dumps in Dry
Fork Canyon. KUC has added another extraction well in the mouth of Bingham

Canyon to assist with alluvial extraction for this area and this likely will cause

decreased water levels during zoro and forward. In Butterfield Canyon, the slight

increase is attributed to the above normal precipitation that occurred in late spring

during zoo9.
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Comparison of select spring water levels with fall water levels in individual wells

indicates notable seasonal variability in areas along the western margin of the alluvial

aquifer, demonstrating the influence ofthe annual recharge event to water levels in
the alluvial aquifer. Appreciable seasonal fluctuations in water levels in wells further
eastlvard are generally not apparent.

Water levels in the Bingham reservoirs area did not significantly change from
September zoo8 to September zoo9. Monitoring wells located immediately

upgradient ofthe reservoirs all decreased less than one foot, which include Pz48A, B
and C along with LRGgro, LRGgrr and LRGgrz. Water levels north of the reservoir

system increased less than r foot for September 2oo8 to September zoo9.

Between September zooS and September zoo9, water levels in the western portion of
the acid plume, in the vicinity of acid extraction well ECGI46, increased from r to 36
feet. This dramatic increase was due to the partial-year pumping at ECGrr46 and the

timing of the water levels measurements (September zoog). ECGrr46 was not
pumping from mid-July through the time when the water levels were measured.

ECGuz4B, the monitoring well closest to the extraction well increased by 36 feet and

wells more distal such as ECGrrrTA increased by 16 feet; Krzo increased by r.4 feet.

Water levels in monitoring wells completed below the highly contaminated portions

ofthe aquifer in the ECGrr 46 area ranged from a decrease of 6.o7 ft at ECGrrr8C to
an increase of 3o.53 ft at ECGrr45C.

Water levels continued to decline in the eastern portion of the acid plume area near

acid extraction wells BSGrzor and BSGz784 from September zoo8 to September

zoo9. Pumping was relatively continuous for BSGrzor in zoo8-o9 and BSGz784 was

pumped for about z months in zoo9. Monitoring wells within one-quarter mile of the

two acid extractions wells and within the principal alluvial aquifer showed the water

declining between 1 to 6 feet. Effects of pumping both acid wells for this area appears

to have caused a fairly consistent water decline within a quarter mile upgradient and

adjacent to the extraction wells. These monitoring wells including BSGtr48A and B,

BSGrr77A, B and C, BSGUZ9A, B and C, BSGuSoB and C, BSGrrg6B and C,

BSGz777A, and B, BSGz782A, B and C and BSGzZ8gA B and C all show a decline ofz
to 6 feet. Certain monitoring wells, including WJGrr69A, COGrr75,A, BzGrrT6A and

COGIr7SA, all located more than half a mile northerly from BSGrzol, show water

levels declines of 5 to 2.66 feeI. Monitoring wells Pz73 and BSGrr$,A and B, located

about three quafter mile southwest of extraction well BSGrzor showed declines of r to

6 feet. BSGrrrgB, located on the leading edge of the acid plume showed decline4.zg

feet.

For the barrier well area, water levels in the immediate vicinity of extraction wells

BzGu93 and BFGrzoo decreased generally 3 to 6 feet from September zoo8 to

September zoo9. These changes are due to the continuous extraction from the two
KUC wells and continued seasonal extraction by West Jordan. Monitoring well

BFGtr36B, located approximately 2,3So feet northwest of extraction well BzGrrg3

had the largest water level decline for this area at 6.49 feet which was the only level
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for this area that declined by more than 6 feet. At locations further north from
BzGrrg3 and BFGrzoo, including the West Jordan well field area, water levels

declined from r to 4 feet between September zoo8 and September zoo9. Water levels

in the barrier well LTGrr4T area, which was pumped for most of zoo9, declined z to
zg feet. Monitoring wells immediately adjacent to LTGrr4T declined by z9 feet and

sites located one-half mile radius from LTGI47 declined by 2.5 to ro feet.

Water levels in the BSGrr3g clean water extraction well area responded from

September zoo8 to September 2oo9 to the partial-year pumping with wells

upgradient declining from z to 15 feet and wells downgradient declining z to 18 feet.

KUC's monitoring at four wells indicates water level changes in the Herriman area

from September zoo8 to September zoo9. Three sites showed a declining water table

and one increased. LTGrr67A, located approximately one mile northwest of
Herriman, declined 3.6r feet; Pz67B and HMGr856, located on the northwest edge of
Herriman, declined r.36 ft and r.8 feet respectively; and W4o3, located one-quarter

mile south of Herriman rose 1.S feet.

KUC measures water levels for more than rz monitoring wells in the western portion

of Zone B including the Daybreak area extending to about 22oo West. From

September 2oo8 to September 2oo9, water levels for this area varied by up to 2.5 feet

with two exceptions. The water level at Pz55B dropped 4.65ft and at PzS7, the water

level increased g.z8 ft.

5.3 Water Level Ghanges from 1996 to 2009

Figure 5-3 shows changes in water levels in the upper portion of the alluvial aquifer

system from 1996 to 2oo9. Data from 1996 used to create this map are reported in
Appendix B. The year t9g6 represents the initiation of remedial pumping at

ertraction well ECGrr46, and Figure 5-3 shows, in part, the long-term effects of
remedial pumping on the alluvial aquifer system. However, multiple hydrodynamic

stressors influence water level changes during this time including the discontinuation
ofartificial recharge from the Bingham Reservoir System (which occurred from 1965

to r99o), improvements in water capture by the eastside collection system in the
199os, pumping by KUC at wells K6o and Krog prior to 1996, municipal extractions
in West Jordan and Herriman, and variations in precipitation and natural recharge.

Most of the water level responses indicated on Figure 5-3 are similar to those

apparent in the September zoo8 to September zoog plot (Figure S-z), but,
expectedly, larger in magnitude. The largest water table decline area is centered

adjacent to acidic extraction well ECGrr46. Monitoring well ECGrrz4B, located r5o

feet north of ECGrr46, has declined more than r3z feet from September 1996 to
September eoo9. The area of influence from pumping at ECGrr46 is elongated from
north to south and the minus too-foot contour encompasses approximately 93 acres.

Transmissivity for this area is relatively low as compared to the pumping areas east
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near the eastern acidic extraction wells and in the sulfate extraction area

encompassing BzGrrg3 and BFGpoo.

In the eastern portion of the low pH plume where acidic extraction wells BSGrzor

and BSGz784 are located, the maximum water table decline is centered over

approximately a one-quarter mile area including monitoring well BSGrITA, located

r5o feet east of BSGrzor and monitoring well Pz4rB, located approximately one-

quarter mile southwest of BSGrzor. The decline for this area is greater than 8o feet

from September 1996 through September 2oo9. The majority of decline for this area

occurred after zoo3 when pumping was initiated at BSGrzor. The area of influence is

elongated in a north-south direction that stretches almost two miles and more than

one-half mile in an east-west direction. The southern portion of this area of influence

also includes sulfate extraction well LTGrr47. lJtGrt4T extraction appears to extend

the area of pumping influence south for approximately one-half mile. In addition,

draw down influences from pumpingatl|IGl.47 and/or pumping in the Herriman

area are up to 78 feet for a distance ofup to on-halfmile east and southeast of
UIGrr47.

Forthe area that includes sulfate extraction wells BzGrrg3 and BFGrzoo, the water

level decline from September l.996 through September zoog is as much as 6z feet.

For this area, there is less of a pronounced centered area or sink at the pumping wells,

which reflects the higher transmissivity for this area.

The combined effect of pumping from the sulfate and acidic extraction wells as shown

on Figure 5.3 influences a large area. The 5o-foot water level decline contour interval

encompasses approximately 6,13o acres. This large area of decline is also influenced

from ground water extraction from private and municipal wells in the West Jordan

and Herriman areas.
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Table 6-1 Subsidence
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Data Feet
Survey

Site
12/19t02
Survev

6t12t08
Suruev

5/8/09
Survev

2008-09
Difference

200249
Difference

ECG1116 5318.519 5318.5839 5318.5717 - 0.0122 0.0527

ECG1124 5250.985 5251.0286 5250.9955 - 0.0331 0.0105

BSG1137 4941.591 4941.5732 4941.6297 0.056s 0.0387

BFG1156A 4997.262 4997.3032 4997.3696 0.0664 0.1076

WJG1170 4968.166 4%8.1324 4968.1561 0.0237 -0.0099

BSG1180 5078.004 5078.0463 5078.0651 0.0188 0.0611

K105 5341.950 5342.06/,8 5U2.0798 0.0150 0.1298

1973 West 5205.3796 5205.4/}66 0.0670
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Figure G2 TimeSeries Plots of Ground Elevation Measurements
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tr'igure 6-2 Continued
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7. Tailings Chemistry

KUC manages groundwater extracted from the acid plume and other mining-affected

waters in the tailings pipeline and the North Tailings Impoundment. Other waters

managed in this circuit include meteoric drainage from the Eastside Collection

System, RO concentrate from treatment of the Zone A sulfate plume, and water from

dewatering of the mine pit. Acid plume water, meteoric leach water, and RO

concentrate are commingled in and pumped through the Wastewater Disposal Pump

Station (WDPS) to the beginning of the tailings pipeline. The mine dewatering flows

are pumped directly to the process circuit.

KUC adds lime at the Copperton Concentrator to maintain a high pH during ore

processing and the Bingham Canyon ore also naturally contains carbonate minerals.

The high alkalinity ofthe tailings process water serves to neutralize the acidity in the

low pH waters added to the tailings line from the WWDPS. The small volume of
metal and S,?sum precipitates that result are co-deposited within a much large mass

of tailings in the tailings impoundment. KUC monitors the chemistry of the tailings

system to assure that acidic plume waters and other mining-affected waters do not

adversely impact the process water system or the long-term acid-generating potential

of the tailings.

7.1 Flow and Tailings pH

KUC continuously monitors pH at the North Splitter Box (NSB) and flow through the

WDPS. Daily data for zoog are reported in Appendix C. These data are plotted on

Figure 7-r using a 7-day rolling average. Also plotted is ore throughput through the

Copperton Concentrator, which directly correlates to tailings production reporting to

the tailings line. The correlations between WDPS flow, mill throughput, and tailings

pH are readily apparent in these plots.

The monitoring data show that the tailings process circuit maintained the pH at

North Splitter Box above pH 6.7 for every day in zoo9, except one day when the

measured pH was +.9. KUC thus met the management criterion listed in Appendix A
of the OM&R Plan which specifies that pH at the North Splitter Box be greater than or

equal to 6.7 for 9o"A of the time over a calendar year.

7.2 Tailings Chemistry
As specified by the monitoring program described in Appendix A of the OM&R Plan,

KUC collects aqueous metals concentrations in tailings at NSB to confirm that the

geochemical processes identified during the Remedial Design investigations are

maintained.
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There are no numeric criteria for the specific chemical conditions - other than pH,

alkalinity, and neutralization potential (NP) - within the process circuit. Inspection

of the data presented in Appendix C shows that the pH-driven solubility controls on

dissolved metals identified in laboratory and field-scale pilot testing continue to

operate.

7.3 UPDES Permit Compliance
KUC maintained compliance with UPDES discharge limits for metals concentrations

during zoo9.

7.4 TailingsNeutralization Potential
KUC monitors NP monthly in general mill tailings (GMT), which provides tailings

neutralization characteristics prior to introduction of acid water flows, and NP and

aqueous alkalinity at the North Splitter Box (NSB), which shows the characteristics of

reactedtailings andthe availabilityofaqueous neutralization potential. KUC uses

these data to measure operation against management criteria and assess the impact

ofacid water neutralization on the long-term acid rock drainage potential ofthe

tailings.

Monthly and 6-month rolling average NP and aqueous alkalinity data are presented

in Table 7-r and 7-z respectively. The data indicate that there are some months in

which the NP value at NSB is greater than that at GMT and other months in which

GMT is greater. However, in all cases the NP is greater than 5 tons CaCOg eq/kt.

Monthly aqueous alkalinity at NSB usually was greater than ro mg CaCO3 eq/l in all

months ofzoog.

KUC thus met the management criteria listed in Appendix A of the OM&R Plan.

able 7-1 2009 Tailinq NP

Monthly
6-Month
Average

Date GMT NSB GMT NSB

Jan-09 l8 t3 aa
JJ 34

Feb-09 l8 t6 a1
JJ 34

Mar-09 78 59 42 39

Apr-09 39 35 3l 27

May-09 27 28 JZ 28

Jun-09 l7 l8 aa
JJ 28

Jul-09 23 24 34 30

Aue-09 22 23 34 3l
Sep-09 23 27 25 26

Oct-09 23 2l 23 24
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Nov-09 n3 118 37 39

Dec-09 3l 3l 39 4l
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Table 7-2 2009

Monthlv 6-Month Averase

Date GMT NSB GMT NSB

Jan-09 34 63 3l 59

Feb-09 26 4l 26 53

Mar-09 2l l4 25 4l
Apr-09 24 43 25 42

Mav-O9 36 55 27 49

Jun-09 28 53 28 45

Jul-09 29 l5 27 37

Aug-09 26 8 27 3l
Sep-09 30 ) 29 30

Oct-09 23 56 29 32

Nov-09 t2l 10 43 25

Dec-09 23 68 42 27
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Figure 7-l 2009 Tailings Circuit Monitoring Data (7-Day Average)
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Table B-l Water Elevation Data 1996 2003-2009

South Facilities Groundwater
2009 Remedial Progress Report

Well Sept 1996 April 2003 SeDt 2003 Aoril 2004 Sept 2004 April 2005 Sept 2005 ADril 2006 Seot 2006 ADril 2007 Seet 2007 Sept 2008 Sept 2009

\BCO,I 5248.52 5247.67 5246.12 5245.22 5244.4 5244.31 5244.44 5245.30 5245.40 5245.'18 5244.50 13 5242.30

\8C02 5'154.91 5150.22 149.94 BL BLOCKED BLOCKED BLOCKED BLOCKED BLOCKED KED BLOCKED BLOCKED 5141.92

\8C03 4519.47 4519.23 451 8.1 6 45'17.67 4517.O4 45 ABANDONED ABANDONED ABANDONED ABANDONED AAANDONED NED

\8C04 5'147.90 51 46.69 BLOCKED BLOCKED LOCKED BLOCKED BLOCKED BLOCKED BLOCKED BI BLOCKED 51 38.62 51 37.95

\BCO44 5'170 00 68 ELOCKED BLOCKED BLOCKED BLOCKED BLOCKED )CKED BTOCKED BLOCKED BLOCKED BLOCKED BLOCI

05 4734.26 NM 4702.51 4694.36 4647.92 4681.10 4676.73 4673.73 4670.48 4671.15 46 4658.38- 4652.92

\8C06 501 6.32 5041.58 5035.3'1 501 0.05 5026.24 5034.36 5028 a'1 17.41 5022.52 501 0.05 4992.78 4967.48

\8C07 5250.'12 5248.79 5247.95 5247.21 5241.21 5247.46 5248.97 524A.53 524411 5247.21 5245.49

\8C08 4602.38 4590.58 4597.64 4595.73 4589.81 4594.53 ABANDONED ABANDOI ABANDONED ABANDONED ABANDONED

l1G1 '120A 4830.2 4El '1.64 4809.02 4806.25 4805.52 4801.96 4 4796.60 4794.77 4792.25 4805.52 4744 6l 41

't G1 '1208 4831.46 NM 4810.32 NM 4806.6 NM 4402.44 NM 4796.97 NM 4806.60 4786.42 474O.23

1 G1 120C 4832.13 NM 481 0.83 NM 4807.25 NM 4402.29 NM 4796.47 NM 4807.25 4746 25 4TAO.24

1 G951 7.92 51 76.07 5175.75 5176.23 5174.98 51 5175.76 5176.54 5176.42 5176.32 174.94 5174.45 5174.33

)2G1 57A 4621.O7 4589.2 4581.33 4587.25 4582.16 4593.45 4541.24 4589.70 4574 4576.30 4582.16 4559.90 DRY

82G1 1 578 4622.42 NM 4579.43 NM 4579.96 4593.7 4579 NM 4573.06 NM 4579.96 4561.76 4560.16

J2G1 7C 4622.'t7 NM 4574_62 NM 77.67 4593.81 4576.53 NM 4570.42 NM 4577.67 4558.22 4556.49

82G'1 76A Not Drilled Yet 4701.96 4694.05 4688.1 1 4680.45 4675.1 4669.74 4669.39 4688.1 1 4658.72 4651 68

;1 1 764 Not Drilled Yet NM 4702.55 NM 4688.61 NM 4676.21 NM 4670.16 NM 4659.00 4651.94

B2G1 76C Not Drilled Yet NM 4T02.96 NM 4689.05 NM 4676.73 NM 461 NM 4689.05 4658.62 4652 74

82G1 193 Not Drilled Yet NM NM NM 4569.09 NM NM NM NM NM s.47

32G',! 94A Not Drilled Yet 4593.7 NM 459 1 05 3.64 4591.82 4586.89 4588.99 4579.44 4542.1 4583.64 4568.85 4566.88

82G1 4B Not Drilled Yet NM NM NM 4583.58 NM 4586.96 NM 4579.35 NM 4583.58 4568.71 4566 7 1

t3cl '197A Not Drilled Yet 4599.66 NM 4595.29 4589.76 4592.71 4592.19 4592.24 4585.27 4542 1 4575.30 4572.75

t3G 978 Not Drilled Yet NM NM NM 4591.46 NM 4592.33 NM 45A5.22 NM 4591.46 4575.27 4572.69

t3G1 197C lot Dfllled Yet NM NM NM 4592_13 NM 4592.64 NM 4585.28 NM 4592 1 4575.27 4572.75

lFGl 136A 4730.71 4703.85 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY

]FG 368 4730.90 N 4700.43 4692.68 4686.48 4679.31 4673 1 467 1.40 4668.49 4667.37 4686.48 46

FG1136C 4731.37 NM 4700.65 NM 4686.7 NM 4673.52 NM 4668.93 NM 4686.72 4657.85 4651.38

3FG 558 4613.77 4544.84 4579.31 4586.89 4579.O2 4590.83 4582.20 4573.71 4577.5s 4579.O2 4562.98

IFG'1155C 461 '1.01 NM 4578.26 NM 4578.01 NM 4541.20 NM 4572.84 NM 4574.O1 4562.51 4561.84

]FG 55D 4619.46 NM 4577.9 NM 4577.65 NM 4580.98 NM 4 46 NM 4577.65 4561.05 4559.81

tFG't 155E 461 NM 4574.75 NM 4574.23 NM 4581.38 NM 4572.46 NM 4574.23 4560.38 4557 .77

]FG 55F 461 9.79 NM 4578.8 NM 4.41 NM 458'1.62 NM 451 03 NM 457A.41 4561.21 4558.58

lFGl 156A 4619.72 45 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY )RY

tFG'l 1568 4619.55 NM 4581.97 4588.38 4581.6'1 4591.63 4583.61 4588.40 4575.12 4574 71 31.61 4564.A1 4562.99

tFGl 1 56C 4620.78 NM 458 NM 4582.8 NM 4584.57 NM 4577.O4 NM 4582.4O 4565.97 4564.',t7

lFGl 156D NM 4582.63 NM 4542.31 NM 84.29 NM 4576.57 NM 4542 31 4565.48 4563.70

tFGl 156E 4620.24 NM 4583.48 4583.57 NM 45A7.43 NM 44 NM 4583.57 4568.12 4563.78

tFGl 1 56F 4620.36 NM 4583.1 4 NM 4582.12 NM 45 NM 4576.99 NM 4542'l .47 4564.05

lFGl 168A 4733.1 5 4706.44 4702.81 4695.09 4688.86 4681.50 4674.70 4673.54 4670.60 4669 4688.86 4659.89 4652.84

lFGl'1688 4733.44 NM 4703.16 NM 4689.2 NM 4674.98 4670.96 NM 4689.20 4660 2'1

3FG1 168C 47 NM 4703.22 NM 4689.33 NM 4675.03 NM 4671.16 NM 46E 4660.43 4653.40

lFGl 1 954 Not Dnlled Yel 4589.97 458'1 35 45a1.37 4592.33 4582.67 4588.68 18 4577.84 4581.37 4563.86 4562.14

3FG1 1958 Not Drilled Yel NM 4581.59 NM 4581.54 NM NM 4575.42 NM 4581.54 4564.04 4562.30

lFGl 198A Not Drilled Yel 4706.08 4702.33 NI 4588.36 4681.08 4674.26 4673.20 467 4669.'t5 4688.36 4659.57 DRY

lFGl 198B Not Drilled Yet NM 4702.51 NM 4688.59 NM 4674.50 NM 4670.44 NM 4688.59 4 4652.80

1198C Not Orilled Yet NM 4702.64 NM 468 NM 4674.65 NM 4670.69 4688.78 4659.99 4653.12

BFGl2OO 4487.25 NM Ni 4548.55 NM NM 4513.14 NM NM NM NM NM 4400 9'1

BRG286 55E0.55 NM 5569.4 5568.59 5569.37 5569.7 5574.47 5575.15 5573.09 5577.55 5569.37 5572.09 5571.03

BRG287 5349.53 NM 5340.96 5338.55 5337.82 5342.95 5343.30 534 5345.12 5338.55 5338.31 5335.59
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South Facilities Groundwater
2009 Remedial Progress Report

Well Sept 1996 April 2003 Sept 2003 Aoril 2004 SeDt 2004 Aoril 2005 Sept 2005 April 2006 Sept 2006 April 2007 Sept 2007 Sept 2008 SeDt 2009
5346.60 5345.96 5344.95 5344.1 5344.25 5345.49 5349.68 5351.59 5356.01 5356.54 5353.52 5348.54 5353.83

lRG289 5346.41 5345.62 5344.62 5343.85 5343.95 5345.36 5349.66 5351.35 5356.09 5356.30 5353.2'1 5347.41 5353.87
lRG290 5317.73 531 4.51 5313.12 531 1.35 531 0.62 5309.98 5312.23 53 1 3.56 53'15 36 531 5.87 531 0.62 53'1 1 .18 5310.65
3RG291A 5538.33 5527.34 5525 41 5526.98 5527.72 5529.84 5532.22 5531.90 5532.95 5529.22 5527.72 5524.38 5525.43
lRG919 5602.87 5599.41 559A.44 5600. I 7 5601.05 5602.36 5603.1 I 5602.81 5603.83 5602.00 5601.05 5601.01 5602.06
lRG920 5540.63 5530.2 5528.3 5536.44 5534.55 5544.54 5540.83 5540.08 5533.91 5534.55 5531.25 5534.53
lRG921 5333.68 5324.81 5322.75 5320.58 17.59 531 6.60 531 8.39 531 9.26 5320.74 5320.68 53 7.59 53'15.85 531 3.67

99 5333.06 5323 74 532'1.67 531 9.45 531A.2 5317.29 531 8.78 5320.39 5321.1 0 5321.14 531 8.20 53'16.39 531 4.39
lsGl 't 19A 4648.58 4620.15 461 5.9 4615.0'1 461 1 38 4610.44 4606.79 4605.45 4601.07 4598.41 46 '1.38 4589.64 DRY
lsGl 't 198 4650.84 NM 4616.71 NM 4613.26 NM 4608.82 NM 4603.10 NM 46 3.26 4590 74 4586.45
lsGl I 1 9C 4/41.O5 NM 47 15 71 NM 4707.68 NM 4698.69 NM 4692.39 NM 4707.68 4683.22 4676.85
lsGl 125A 4735.89 4712.5 4707.97 469A.72 4691.75 4686.03 4644.64 4642.27 NM DRY DRY DRY DRY
lsGl 1258 4735.41 NM 4707.4 NM 4691.53 NM 4684.43 NM NM NM 4691.53 4665.84 4657.9
lsGl 125C 4735.96 NM 4705.94 NM 4690.46 NM 4682.58 NM NM Nlvl 4690.46 4662.46 4656.44
rsGl 1 30A 4636.'18 4605.08 4601.84 4601.71 4599.52 4598.31 4598.54 4596.50 4594.29 4592.42 4599 52 4585.24 4581.80
isGl t30B 4633.41 NM 4598.1 I NM 4595.82 NM 4596.24 NM 4591.1 5 NM 4595.42 458'1.50 4574.39
35G1 1 30C 4631.02 NM 4595.8 NM 4593.77 NM 4595.44 NM 4589.25 NM 4593.77 4579.1 I 4576.48
lsGl'132A 4627.63 4598.96 4591.72 4595.37 4590.07 4594.65 4591.27 4592.28 4585.47 4586.02 4590.07 4575.43 4572.71
lsGl '1328 4626.80 NM 4590.6'1 NM 4549 02 NM 4590.94 NM 4584.40 NM 4589.O2 4574.17 4571.60
lsGl 1 32C 4623.45 NM 4586.61 NM 4584.79 NN,l 45A7.37 NM 4580.23 NM 4544.79 4569 51 4567.42
lsGl 1 33A 4633.99 4609.55 4599.54 4600.58 4597.14 4598.63 4595.70 4595.03 4590.84 4589.35 4597.14 4581.52 DRY
lsGl 1 338 4634.98 NM 4600.33 NM 4597.79 4599.80 4596.24 NM 4591.03 NM 4597.79 4580.26 4576.45
lsG'1 133C 4623.55 NM 4586.27 NM 4584.17 NM 4585.79 NM 4579.05 NM 4584.'t7 4568.02 4565.65
tsG l 1 35A 4637.84 4607.17 4604.89 4603.14 4601 74 4599.64 4600.64 4598.36 4597.38 4595.04 4601.74 NM DRY
lsGl 1 35B 4635.65 NM 4601.33 NM 4598.72 NM 4598.47 NM 4594.18 NM 4594.72 4585.03 4582.O1
lsGl 135C 4629.39 NM 4594.35 NM 4592 41 NM 4594 11 NM 4588.16 NM 4592.41 4578.O5 4575.52
lscl 1 37A 4627.75 4599.61 4592.97 4595.84 4591.36 4593.27 4593.03 4591.90 4547 51 45AT.34 4591.36 4577.97 4575.O4
lscl 1 37B 4625.46 NM 4591 .',I8 NM 4589.45 NM 4593.41 NM 4586.05 Nt\/ 4589.45 4573.69
lscl 1 37C 4624.32 NM 4590.42 NM 4588.57 NM 4592.31 NM 4585.49 NM 4588.57 4575.59 4573.O4
tsGl 1 48A 4736.1 9 NM 4706.23 4697.5 4690.89 4684.62 4681.67 4679.86 4675.74 4674.40 4690.89 4663.08 4657.05
isGl 148B 4736.09 NM 4704.74 NM 4689.67 NM 4679.91 NM 4673.94 NM 4689.67 4660.68 4655.97
sG1 148C' 4735.77 NM 4704.56 NM 4689.77 NM 4679.77 NM 4673.26 NM 4649 7 4660 21 4655.30

lsGl 1 53A 4776.70 4767.71 4765.9 4762.25 4761.42 NM 4751 _44 4744.7 4 4747.',t8 4745.13 4761.42 4739.35 4733.60
isGl t53B 4743.53 NM 4727.42 NM 4741.41 NM 4 t45.13 NM 4750.89 NM 4750.81 4745.30 4749.47
lsGl 1 53C 4453 21 NM 4776 a NM 4777.65 NM 4785.33 NM 4793.66 NM 4784.86 4784.61 4785.17
3SG'1 177A 4730.63 4706.71 4697.83 4689.39 4683.42 4676.O4 4671 96 4669.16 4666.21 4666.21 4683.42 4654.44 4649.6'1
]SG,1 1Z7B 4732.4'l NM 4698.8 NM 4684.22 NM 4672.41 NM 4666.45 NM 4684.22 4654 4 4649.35
lsG'1 177C 4735.53 NM 4706.25 NM 4691.98 NM 4680. NM 4674.12 NM 4691.98 4661.97 4656.53
lsc'1 '179A 4732.71 NM 4704.21 4695.72 4689.07 4642.72 4679. 4677.18 4673.85 4672.32 4689.07 4661.40 4655.43
3SG1 '179B 4732.27 NM 4702.99 NM 4688.24 NM 4677 NM 4671.21 NM 4688.24 4657.37 4653.17
lscl 1 79C 4734.'12 NM 4704.36 NM 4689.54 NM 4674.4 NM 4672.32 NM 4689.54 4658.59 4654.2'l

1 
,1EOA 4729 60 4706.79 4700.56 4692.O7 4685.83 4678.59 4674.34 4671.68 4668.56 4668.66 4685.83 4655.45 4649.89

lscl 1 808 4731.31 NM 4701.99 NM 4687 06 NM 4675.45 NM 4669.27 NM 4687.06 4656.53 4651.61
lsGl 't 80c 4733.39 NM 4704.1 NM 4689.84 NM 467A.32 NM 4671.79 NM 4689.84 4659 3'1 4654 1

lsGl 1 964 4723.1 470€'.4 4700.31 4691.96 DR] DRY DRY ORY DRY DRY DRY DRY DRY
lsGl '1968 4723.76 NM 4700.79 NM 4686.33 4679.03 4674.76 4672.O5 466E.95 4668 97 4686.33 40cc./b 4651.23
JSGl 1 96C 4726.16 NM 4702.9 NM 4688.05 NM 4676.18 NM 4670.25 DRY 4688.05 4656.74 4652.31
3SG1 201 Not Drilled Yet NM 4669.07 4675.O2 4669.47 4664.09 4659./E NM NM NM NM NM 4625.27
)sG27T7A Not Drilled Yet Not Drilled Yet Not Drilled Yel Not Drilled Yet Not Orilled Yet Not Drilled Yet Not Drilled Yet Not Drilled Yet 4673.24 4676.64 4673.67 4662.48 4658.82
BSG2777B Not Drilled Yet Not Drilled Yet Not Drilled Yet Not Drrlled Yet Not Dnlled Yet Not Drilled Yet Not Drilled Yet Not Drilled Yet 4675.42 NM 4672.65 4661.35 4657.57
BSG2778A Not Drilled Yet Not Drilled Yet Not Drilled Yet Not Drilled Yet Not Dnlled Yet Not Dfllled Yet Not Drilled Yet Not Drilled Yet 4ta6 13 4744 70 4742.O5 4776 50 4770.33

77aB Not Drilled Yet Not Drilled Yet Not Dfilled Yet Not Dnlled Yet Not Drilled Yet Not Dfllled Yet Not Drilled Yet Not Drilled Yet 4793.73 NM 47A9.13 4783.80 4777.69
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Well Sept 1996 April 2003 Sept 2003 April 2004 Sept 2004 ADril 2005 SeDt 2005 Aoril 2006 SeDt 2006 ADril 2007 SeDt 2007 Sept 2008 Seot 2009
lsG2779A Not Dfllled Yel Not Drilled Yel Not Drilled Yet Not Dfllled Yet Not Dnlled Yel Not Drilled Yet Not Drilled Yet Not Dnlled Yet 4620.84 4586.86 4585.67 4585.68 4579.47
lsG2779B Not Drilled Yel Not Drilled Yel Not Drilled Yet Not Dfllled Yet Not Dfilled Yel Not Drilled Yet Not Drilled Yet Not Dfilled Yet 4590.96 4592.07 4584.86 4544 4578.55
lsG2779C Not Drilled Yet Nol Drilled Yel Not Drilled Yet Not Drilled Yet Not Drilled Yel Not Drilled Yet Not Drilled Yet Not Drilled Yet 4584.86 NM 4577.13 4577.14 457't.67
lsG2782A Not Drilled Yel Not Drilled Yet Not Drilled Yet Not Drilled Yet Not Drilled Yel Not Drilled Yet Not Dfllled Yet Not Dnlled Yet 4674 AA 4672.41 4674.77 4660.84 4659.1 I
)sG27825 Nol Drilled Yet Not Drilled Yet Nol Drilled Yet Not Drilled Yet Not Drilled Yel Not Drilled Yet Not Drilled Yet Not Drilled Yet 4672.2a NM 4674.67 4661.39 4652.O2
tsG2782C Not Drilled Yel Not Drilled Yel Not Drilled Yet Not Ufllled Yet Not Dnlled Yel Not Dnlled Yet Not Dfllled Yet Not Drilled Yel NM NM 4676.55 4660.85 4667.68
lsG27834 Not Drilled Yet Not Drilled Yel Not Drilled Yet Not Drilled Yet Not Drilled Yel Not Drilled Yel Not orilled Yet Not 0rilled Yet 4677.72 4677.40 4675.06 4664.37 4660.1 9
lsG2783B Not Dfllled Yel Not Dnlled Yel Not Dfllled Yet Not Drilled Yet Not Drilled Yel Not Drilled Yet Not Drilled Yet Not Drilled Yet 4673.90 4674.90 4675.35 4664.69 4660.31
tsG2783C Not Drilled Yet Not Drilled Yel Not Drilled Yet Not Drilled Yet Not Drilled Yet Not Drilled Yet Not Drilled Yet Not Drilled Yel aa1 4677.90 4676.51 4665.12 466 1 09
loGl 1 49A 5240.65 NM NM NM 5238.72 523A.32 5238.54 5237.40 5237.O9 NM 5236.68 5235.81 5235.38
loGl 1498 14.97 NM NM NM 5213.32 NM 52'13.63 NM 5214 97 NM 5214.13 5212.92 5211.37
loGl 149C 5213.69 NM NM NM 5212.49 NM 5212.96 NM 5213.69 NM 5212.A3 521 1.39 5211.77

't 150A 5213.46 5214.63 5214 31 5213.66 521 3.86 5214.12 5214.66 s215.35 5215.10 NM 5214.20 5212.49 52'10.99

)oGl 1 508 5213.20 NM 5213.54 NM 5213.11 NM 5213.41 NM 5214.33 NM 5213.42 521't.96 5210.35
loGl 1 50C 5035.22 NIVI 5039.1 3 NM 5043.7 1 NM 5050.23 NM 5055.'14 NM 5056.'15 5056.1 8 5056.1 I
loGl 15'1A 5221.97 NM NM 71 41 t'19 59 52'19 55 521 9.89 521 9.90 5218.94 521 8.33
)oGl 1 51 B 5233.56 Ni/ NM NM 5231.9 NM 5222.O7 NM 5230.52 NIVI 5230.24 5229.1A 5228.57
loG'1 15'1 C 52'13.08 NIVI NM NM 5213.55 NM 521 3.88 NM 5214.53 NM 5213.65 5212.36 5211.O1

)oG1 '151 D 5210.88 NM NM NM 5211.2 NM 5211.67 NM 5212.45 NM 5211.47 5209.91 5208.48
toG't '152A 5174 70 NM NM 5175.41 5175.79 51 75.1 8 51 76.65 5177.O9 5177.65 5177.70 5176.97 5175.24 5'176.15
)oG1 1 528 5209.14 NM NM NM 5205.52 NM 5205.54 NM 5205.70 NM 5205 11 5203.59 5204.30
)oG1 1 52C 5175.61 NM NM Nl\il 51 74.59 NM 5175.O4 NM 51 75.67 NM 5175.32 5173.24 5172.28
toGl 158A s.7 38.1 3 5237.23 5236.83 5236.64 5237.42 5235.66 5235.39 NM 5234.99 5234.08 5233.56
loG'1 1588 5227.30 NM 5229.97 NM 5229.67 NM 5229.72 NM 5229.41 NM 5229.18 5224.41 5227.90
locl t58c 5222.27 NM 5222.71 NM 5222.26 NM 5222.73 NM 5222.93 NM 5222.45 5221.43 5220.50
)oG'1 175A 4844.45 4825.11 4822.43 4819.32 4817 .27 481 4.08 4811.48 4808.93 4806.96 44O4.37 4402.15 4796.61 4/89 E1

)oGl 1 758 4845.20 NM 4823.08 NM 4817.93 NM 4412.10 NM 4807.52 NM 4802.79 4797.21 4791.35
:oG1 1 75C 4846.28 NM 4823.44 NM 481 8.93 NM 4A12.A7 NM 4808.27 NM 4803.45 4797.94 4792.13
)oG1 1 78A 4A47.41 4A27.54 4824.46 4821.7 481 9.89 481 6.40 4813.79 4811.20 4809.09 4806.23 4804.24 4798.63 4792.93
toGl 1 7EB 4447.54 NM 4424.92 NM 481 9 63 NM 4413.47 NM 4809.1 5 NM 4804.21 4798.64 4793.01

locl 1 78C 4847.67 NM 4A25.06 NM 481 9.76 NM 481 3.98 NM 4809.27 NM 4804.38 4798.79 4793.12

loG918 52'19.30 NM NM NM 5219.O7 NM NM 5220.5A 5220.74 5220.91 521 9.53 521 8.08 NM
)PG950 5144.20 NNM NM NM NM 5'140.54 5'146.55 5141.3'1 5142.53 51 40.36 5140.46 5137.3'1 5'135 45
:CGl 1 1 2A 5242.10 NM NM NM 5239.4 NM NM 5240.15 5243.O7 5242.45 5241.17 5240.72 NM
:CG1 '1 128 5255.63 NM NM NM 1 NM NM NM 5255.02 NM 5253.54 5252.4O NM

:CG11 '13A 517 4.57 5172.39 5171.44 51 71 .03 5170_26 5169.'19 51 68.48 5167.82 5167.40 51 66.86 51 66.51 51 65.05 51 63.50
:CG1 '1 138 514't 45 NM 51 43.65 NM 51 39.66 NM 51 39.99 NM 5137.14 NM 51 33.23 5130.22 5'128.33
:CG1 1 1 3C 5143.17 NM 5144.92 NM 51 40.68 NM 5141.20 NM 51 38.28 NM 51 34.1 3 5'131.19 5129.45
:CGl 1 14A 5330.38 5328.5 5327.31 5325.77 5324.94 5323.81 5324.06 5323.80 5324.28 5323.79 5323.60 532't.49 531 9.60
:CG'1 '1148 4985.46 NM 4979.55 NM 4978.81 4978.29 4978.17 4977.58 4977.19 4976.41 4976.05 4974.54 49 t 4.51

:ccl 1 1 5A 4987.44 4946.96 4945.42 4937.51 4927.49 491 0.61 4898.46 NM 4877.O1 4867.42 4863.86 4852.33 4869.94
CG,1 1 158 4995.06 NM 4948.99 NM 4930.81 NM 4900.03 NM 4880.41 NM 4869.00 4855.83 4474.70

ECG'1 1 15C 4995.93 NM 494A.7 NM 4931.24 NM 4903.18 NM 4882.37 NM 487't.45 4843.38 4877.91
:CG1 1 15D 5000.88 NM 4958.33 NM 4939.96 NM 491 0.67 NM 4891 .1 0 NM 4877.95 4866.90 4883.92
ECG1 1 1 5E 4933.83 NM 4932.44 NM 4931 . /3 NM NM A 4932.1 4931. 4931

ECG1 1 164 4979.03 4938.31 4937.55 ORY DRY DRY DRY DRY DRY DRY DRY ORY DRY
:CG1 1 164 4979.'1E NM 4940.94 4936 01 4929.44 4924.47 4922.46 4921 64 4920.76 4920.37 4920.50 4921 49 4920.66
ECGl'1'16C 5118.19 NM 5117.15 NM 5114.4 NM 5115.13 Drv 51 13.15 NM 51 10.37 5105.36 51 05.1 0

:CG1 1 1 74 4984.54 4945.98 4943.76 4936.03 4926.05 4908.7'1 4896.41 4883.83 4875.70 4865.80 486'1.57 4851.12 4866.94
ECGI 1 1 78 4994.69 NM 4952.91 NM 4935.08 NM 4905.26 NM 4885.22 NM 4871.41 4860.22 4474.45

ECG'1 1 17C 4999.57 NM 4958.96 NM 494'1.35 NM 491 1.63 NM 4891.61 NM 4876.93 4866.90 4879.70

Gl '1 18A 4442 4ao4 7 4803 7 x41 4794.74 4791 94 4749.O2 4746 14 4783.96 4781.60 471 4771 41
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Kennecott Utah Copper I Environmental Restoration Group

South Facilities Groundwater
2009 Remedial Progress Report

Well SeDt 1996 ADril 2003 Sept 2003 April 2004 Sept 2004 April 2005 Sept 2005 April 2006 Sept 2005 April 2007 SeDt 2007 Seot 2008 SeDt 2009

:CG1 1 188 4846.47 NM 4805.18 NM 4798.83 NM 4793.16 NM 47A7.94 NM 4782.85 4777.48 4771.36

:CG'1 '1 '18C 444 | .31 NM 4807.55 NM 4802.O4 NM 4796.O4 NM 4790.74 NM 4785.83 4780 63 4774.56

=CG112'lA 4826.43 4808.36 4806.48 4803.27 4800.29 4797.57 4795 23 4792 4 4789.93 4787.75 4785.60 4779.79 4773.48

:CG1 1218 462t . ( NM 4ao7 01 NM 4AO1.A NM 4795.36 NM 4789.85 NM 4785.O2 4779.53 4773.43

4827.94 NM 4807.16 NM 4801.52 NM 4795.42 NM 4790.24 NM 4745.49 4779.91 4773.79

=CG11244 4979.71 4938.69 4937.1 4929.35 4917.36 4899.38 4880.61 4872.33 DRY NM DRY DRY DRY

1 1248 5008.04 NM 4935.66 NM 4912.98 NM 4886.55 NM 4864.47 4855.59 4865.23 4839.1 6 4A75.22

=CG1124C 4994.44 NM 4955.68 NM 4937.23 NM 4907.90 NM 4888.26 NM 4474.36 4864.00 4880.81

:CG1 128A 4941 67 4936.06 4934.65 4926.24 49'15.13 4897.55 4885.71 4873.66 4A65.47 4856.44 4855.55 4839.42 4868.18

:cG1 1288 4967.87 NM 4932.08 NM 491 6.66 NM 4491.45 NM 4A73.44 NM 4861.55 4449.46 4872.16

:CG1 128C 4991.72 NM 4940.6 NM 4920.71 NM 4890.65 NM 4470.75 NM 4859.44 4443.78 4874.23

:CG1 1 31A 491 5.09 4905.21 4903.83 4900.22 4897.72 4891.28 4886.09 4880.92 4876.95 4A72.OO 4869.18 4464.76 4864.38

:cG1 1 31 B 4937.28 NM 4913.O7 NM 4442.39 NM 4890.51 NM 4869.05 NM 4858.50 4849.69 4862.88

:CG1'13'1C 4951.90 NM 4920.14 NM 4905.79 NM 4891 .1 3 NM 4868.43 NM 4854.09 4843 66 4462.27

:cG11424 4993.80 4944.45 4943.49 4933.69 4923.63 4905.85 4493.24 4880 8'1 4A72.92 4862.64 4862.22 4845.77 4875.53

=CG11428 498'1.68 NM 4967.92 NM 4961.3 NM 4948.83 NM 4938.44 NM 4929.37 4925.65 4922.O7

=CG1142C 4966.43 NM 4963.76 NM 4961.73 NM 4959.43 NM 4955 81 NM 4951 11 4947.75 4944.55

:CG'1 143A 5057.68 5051.49 5052.95 5053.13 5049.58 5044.24 5048.05 5047.50 5044.7 4 5042.91 5039.14 5032.48 5028.1 1

1 1 43Lt 5007.25 NM 5050.78 NM 5025.48 NM 5041.24 NM 5025.61 NM 5000.92 5002. I 4993.01

:CG1'143C 5043.05 NM 5076.99 NM 5048.94 NM 5068.01 NM 5052.68 NM 5029.82 5038.17 5026.05

:CGl 1444 4860.65 4847.78 4A45.A 4843.91 4842.48 4A39.77 4837.41 4834.37 4832.03 4829.46 4826.94 4420.4 4409.7

:CG1 '1448 4987.1 I NM 4942.32 NM 4922.41 NM 4891.86 4880.38 4471.22 4860.90 4860.67 4444.98 4868.93

:CGl 144C 4989.43 NM 4946.67 NM 4928.33 NM 4898.76 NM 4877.79 NM 4860.38 4A52.97 4870.56

:CGl 145A 4980.60 4935.64 4934.72 4925.62 4915.23 4897.70 4885.49 4472.99 4864.96 4454.42 4852.60 4837.96 4867.00

:cGl l45B 4988.25 NM 4937.76 NM 4916.54 NM 4Aa7.29 4475 23 4A67.55 NM 4859.70 4839.84 4872.61

:CG1 1 45C 4990.46 Niil 4940.27 NM 4920.11 NM 4890.'1'1 NM 4869.86 NM 4860.64 4442.36 4at2.a9

cG1 '146 4991.52 4921.4 4921.28 4908.4 4898.52 4880.32 4867.55 4456 71 4A47.39 4834.30 NM 481 7.36 4870.22

ECG'1 182A NM 5571 5571.76 5567.55 5567.23 5565.93 5567.37 5569.85 5562.27 5567.48 5567.29 5563.20 5566.59

CG1 1E2A 5579.53 NM 5574.82 NM 5574.33 5575.40 5576.33 5576.99 5575.98 5576.76 5574.53 5574.O7 5574.49

ECGl 183A 5421.43 541 8.56 5417.16 5421.O2 5419 11 5421 5420.73 5424.93 5419.32 541 9.02 5417 .47 5417.24 5417.54

:CG1'1838 543'1.62 NM 5427.45 NM 5429.15 NM 5430.39 NM 5429.69 NM 5428.O2 5427.72 5427.74

ECGl '184 5410.65 5414.45 5404.15 5413.79 5404.19 NM 5404 72 5427.93 5404.22 5414.97 5403.05 5404.92 5405.67

:CG1 1 86 5329.04 5321.94 5326.78 5325.3 5324.71 5323.41 5323.28 5323.O2 5323.22 5322.96 5322.84 5321 't4 531 9.29

ECGl 187 5333.39 5331.08 5329.99 5328.45 5327.66 5326.31 5326.09 5325.85 5325.92 5325.65 5325.64 5324.O1 5322.13

ECGI 188 5327.49 5326.7 531 9.59 5324.1 6 5323.53 5322.41 5322.29 5322.O8 5322.24 5321.94 532 1.83 5320.1 0 531 8.32

rCGl 1Eg 5158.27 NM 5156.72 51 56.37 51 56.65 51 56.54 5156.42 51 56.41 5t 56.1 51 56.1 9 51 56.32 5155.12 51 55.83

:CG1 190 5281.33 5280.45 5279.65 5278.66 5274.19 5277.43 5277.O5 5276.43 5276.33 5275.50 5275.O3 5273.75 5272.44

:CG1 '199A 5333.02 5328.03 5326.88 5325.43 5324.73 5323.53 5323.38 5323.12 5323.32 5323.05 5322.93 5324.23 5319.40

:cG1 1998 5316.58 NM 5314.24 NM 531 4.1 I NM 531 3.86 NM 5313.47 NM 531 2.89 5312.20 5312.00

:CGl 199C 5332.90 NM 5326 74 NM 5324.58 NM 5323.22 NM 5323.16 NM 5322.76 5321.08 531 9.26

:CG1 1 991) 5332.92 NM 5327.06 NM 5324.62 NM 5323.25 NM 5323.21 NM 5323.09 5321.O3 5319.27

:CG1 1 99E 5332.42 NM 5326.8'1 NM 5324.68 NM 5323.31 NM 5323.27 NM 5322.86 5321.19 5319.63

:CGl 1 99F 5332.66 NM 5326.97 NM 5324.84 NM 5323.47 NM 5323.43 NM 5323.0',t 5321.34 5319.50

:cG1 199G 5332.64 NM 5326.48 NM 5324.32 NM 5323.30 NM 5323.1 3 NM 5322.64 5321.09 5319.27

:CG293 5261.76 5259.57 5258.21 5251.63 5256.85 5256.86 5257.OA 5258.48 5258.05 5257.60 5257.17 5255.93 5255.1 9

5284.46 5278.13 5276.6 5275.18 5275.64 5275.O4 5274.7 52A3.TO 5281.09 5279.17 5277.42 5276.94 5275.46

cG295B 5271.66 5266.79 5265.5 5264.69 5265.09 5266.1 3 5269.32 5278.19 5270.99 5268.62 5266.58 5264.88 5266.22
-cG296 5295.36 5292.44 BLOCKED BLOCKED BLOCKED BLOCKED BLOCKED BLOCKED BLOCKED BLOCKED 5290.35 NM BLOCKED

:cG297 5306.85 5302.47 5301.53 5300.62 5300.35 5301.02 5303.01 5304.42 5305.1 8 5304.55 5303.01 5301.29 5302.14

:CG299 5331.09 5321.42 531 9.88 531 7.58 531 6.43 5315.42 531 6.94 531 7.84 531 8.95 531 7 65 531 8.05 53'14 75 53't2.72

:CG900 533'1.70 5322.61 5320.61 531 8.38 531 7.1 531 6.07 5317.44 5318 4 5319 6'l 531 8.33 53'18.71 5315.42 5313.29

:CG90'1 5331.29 5322.43 5320.39 531 8.1 53'16.91 531 5.88 5317.27 5318.28 531 9.44 531 9.54 53 1 8.55 5315.24 5313.'t2
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Kennecott Utah Copper I Environmenlal Restoration Group

South Facilities Groundwater
2009 Remedial Progress Report

Well SeDt 1996 Aoril 2003 Sept 2003 April 2004 Sept 2004 Aoril 2005 SeDt 2005 Aoril 2006 SeDt 2006 ADril 2007 SeDt 2007 Sept 2008 Sept 2009

ECG902 5354.50 BLOCKED BLOCKED BLOCKED 5339.7 1 5337.67 5337.90 5338.49 5339.56 5338.76 5339.63 5336.65 5334.13

ECG903 5502.29 5472.96 5470.06 5466.37 5465 51 5463.66 5469.85 5468.89 5472.94 5470.92 546t. 16 5461.84 5458.70

o4 5368.07 5344.2 5346.9 5349.54 5347.4 5356.20 BLOCKED BLOCKED BLOCKED BLOCKED 5348.60 NM BLOCKED

ECG905 5387.85 5374.7 5367.76 5368.35 5368.9 5376.32 5374.70 5378.43 5379.61 5375.83 5373.30 5368.28 cJo/.vv

=cG906
5330.62 5324 a2 5327.59 5325.94 5325.35 5324.24 5324.46 5324.42 5324.79 5324.40 5324.O7 5321.A7 531 9.90

ECG907 5331.98 5328.81 5327.6 5325.97 5325.1 6 5323.79 5323.80 5323.79 5324.25 5323.80 5323.56 5321.24 531 9.08

ECG908 5578.84 5576.98 5574.58 5577.96 NM 5579.57 5580.7 55EO.E 1 558 1 .50 5579.79 5580.26 5578.98 5579.49

:cG909 5487.95 5473.74 5473.O4 5475.24 5476.53 5484.97 5485.17 5485.23 5485.28 5479.74 5476.35 5473.25 5476.54

ECG915 NM NM NM NM NM NM NM NM NM NM BLOCKED NM NM

:CG916 5563.59 5564 1 5562.08 5563.58 LID DAMAGE 5562.1 6 5563.36 5567.24 5570.42 5566.35 s567.77 5568.23 5CO6 00

ECG91 7 5348.03 5346.82 5345.29 5342.9 5341.85 5340.46 5340.06 5340.05 5340.36 5340.06 5339.90 5337.08 5334.60

=cG922
533 1 .60 5324.94 532E.08 5326.1 5325.36 5324.00 5324.08 5323.93 5324.37 5323.a7 5323.64 5321.45 53'19.30

5424.97 5413.44 5411.25 5408.05 5408.2 5408.15 5411.58 5410.70 5413.54 541 1.63 5409.67 5405.10 5404.44

ECG924 5557.24 5555.9 5555.82 5557.69 5556.77 5557.74 5557 06 5557.88 5556.87 5557.05 5556.37 5556.35 5556.79

5521.O1 5520.45 55'17.'19 5521.7 5518.77 5523.50 5520.78 5524.34 5520.43 5521.36 551 8.32 5517.75 5518.21

:CG926 5509.85 5509.5 5507.61 551 2.58 5508.5 5514.28 5509.65 551 4.90 5509.23 551 1.8'1 5508.07 5507.89 5504 72

:CG928 5425.10 5413.1 541 1.1 5407.85 5408.1 1 5408.08 5411.57 5410.71 5413.54 541 1.56 5409.55 5405.00 5404.55

:CG931 5571.38 5569.'16 5568.48 5573.06 5569.62 5573.35 5570.36 5572.66 5570.02 5569.54 5568.75 5568.5'1 5568.71

ECG932 5635. I 6 5630.45 5628.68 5630.36 NM 5629.20 5631.60 563 1 .92 5631.58 563'1.00 5630.04 5628.79 5629.44

ECG933 5577.79 5572.99 5572.15 5573.51 5571.79 5573.47 5573.03 5574.O7 5572.72 5573.52 5571.71 5571_22 5571.45

ECG934 5584.37 5577.88 5576.57 5578.89 5576.52 5578.17 5574.25 5579.57 5578.07 5579.07 5576.55 5576.05 5576.34

:CG935 5704.7 4 NM 5707.58 5708.85 5707.84 5709.31 5708.09 5709.65 5708.02 5708.31 5707.57 5707.46 5707.70

:CG936 5845.'18 5840.33 BLOCKED BLOCKED 584'1.88 BLOCKED BTOCKED BLOCKED BLOCKED BLOCKED BLOCKED BLOCKED BLOCKED

cG937 5809.25 5802.93 5802 5802 '1 580 1 .37 CUUZ.U / 5802.27 5AO4.42 5803.80 5803.58 5802.45 580'1 .'12 5800.86

cG938 5983.73 5984.42 5982.5'1 5983.42 5982.31 5984.25 5983.92 5985.53 5983.87 5983.84 5982.57 59A2.22 5982.47

cG939 5983.43 5984.31 5982.22 5983.29 NM 5984.20 NM NM NM BLOCKED BLOCKED BLOCKED BLOCKED
-cG940 60/2.41 608 1.07 6075.73 6080 6076.25 6087.84 6077.79 6088.91 6078.80 6079.52 6076.83 6077.59 6078.21

cG952 51 36.02 5142.54 5142.25 5142.O8 51 31 .29 5'130.98 131.O2 131 51 20.56 5'130.1 5124 74 125 61 5124.9A

:PGl 1 654 4632.91 4602.68 4598.88 4599.21 4596.56 4597.25 4596.8'1 4594.98 4592.22 4590.72 4586.79 4589.84 4586.92

:PG1 1 658 4631.52 NM 4597.03 NM 4595.02 NM 4595.77 NM 4590.68 NM 4584.98 4585.85 4584.05

:PG1 1 65C 4628.73 NM 4594.1 NM 4592.24 NM 4594.2 NM 4588.32 NM 4542.27 4585.08 4582.56

PG'1166 4574.70 4583.6'l 4561.65 4584.42 4563.35 4586.76 4566.'13 4589.39 4568.65 4587.56 4564.24 4564.21 4566.66

:PG1 689 4603.67 NM NM NM NM 4602.2 4603.2 4604.80 4605.73 4606 7 1 4607.55 4607.55 4607.90

=PG27AOA
Not Drilled Yel NM NM NM NM NM NM NM NM DRY 4579.28 4580.1 5 4580.08

:PG27808 Not Drilled Yet NM NM NM NM NM NM NM NM 4594.06 4590.50 4589.36 4590.63

=PG27A1A Not Drilled Yet NM NM NM NM NM NM NM NM 4594.64 4604.20 4601.97 4601.40

=PG27A1B
Not Drilled Yet NM NM NM NM NM NM NM NM NM 4601.93 4602.59 4602.14

HMG 1224 4737.86 4715.53 4710.95 4702.72 4696.63 4690.98 4691.06 4685.85 4684.5'1 4680.3 4679.72 4673_45 4663.87
.IMG 1228 4736.94 NM 4709.26 NM 4694.88 NM 4689.33 NM 4682.71 NM 467A.25 4671.57 4662.36

IMG 122C 4761.21 NM 4750.62 NM 4743.39 NM 4739.59 NM 4735 83 NM 4732.52 472A.63 4723.49

IMG 1234 4736.48 4713.46 4708.5 4699.77 4692.7 4687.57 4687.93 4685.62 4681.09 4677.37 4677.13 4669.78 4660.42

lMGl 1 238 4736.48 NM 4707.85 NM 4692.74 NM 4686.99 NM 4680.17 NM 4676.24 4668.36 4659.72

IMG 123C 4736_32 NM 4707.O8 NM 4692.09 NM 4685.33 NM 4678.59 NM 4674.73 4666.20 4658.54

t26A 4753.35 4731.73 4723.74 4722.5 4716.91 4711.02 4709.31 4706.57 4702.7A 4698.91 4696.67 DRY DRY

IMG 126B 4752.18 NM 4727.17 NM 4716.31 471 0.68 4709 08 4706.37 4702 4A 4698.68 4595.49 4691.60 4683.59

tMGl'126C 4744.44 NM 722'l NM 4709.22 NM 4703.73 NM 4696.82 NM 46q.A7 4685.91 4676.5 1

1MG1 134A 4641.35 4612.23 4610.35 4607.47 4606.45 DRY DRY DRY DRY DRY DRY DRY DRY

{MGl'1348 4636.26 NM 4602.09 NM 4599.75 4599.44 4599.09 4597.26 4594.99 4593.1 I 4589.95 4585.98 4582.94

34C 4632.13 NM 4598.04 NM 4596.46 NM 4596.45 NM 4592.16 NM 4587.O3 4583.53 4581 30

lMG'11634 4591.75 4575.29 NM 4575.2 4547.94 4574.69 4585 01 4574.99 4584.30 4575.34 4585.02 45A6.44 4586.75
-tMG1163B 4592.10 NM NM NM 4588.36 NM 4585.40 NM 4585.35 NM 45A5.41 4586.36 4586.3'1

-tMG1163C 4496.49 NM NM NM 4491.24 NM 4489.20 NM 4488.85 NM 4489.68 4489 86 4490.00
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Kennecolt Utah Copper I Environmental Resioration Group

South Facilities Groundwater
2009 Remedial Progress Report

Well Sept 1996 April 2003 Sept 2003 April 2004 Seot 2004 Aoril 2005 SeDt 2005 April 2006 Sept 2006 April 2007 Sept 2007 Sept 2008 Sept 2009

lMGl 1632 4590.48 NM NM NM 4586.92 NM NM NM 4544.32 NM 4583.91 NM NM

HMG1,164A NM NM ABANDONED ABANDONED ABANDONED ABANDONED ABANDONED ABANDONED ABANDONED ABANDONED ABANDONED ABANDONED ABANDONED

lMG1856 4747 21 NM 4773.78 NM NM 4764.8'l 4760.O7 4760.85 4755.O1 4756.67 4751 41 4749.61 747.81

K1 05 51 18.05 51 1 3.93 5113.19 51 1 3.02 5'1 15.75 115.28 115 2A 5'1 '15 29 51 15.05 51 1 4.90 51',t4.71 5114.2- 5112.64

<1 06 4732.30 4703.73 4702.94 4695.32 4649.26 4681.89 4677.52 4673.91 4671.26 4669.70 4667.14 4564.19 DRY

K120 51 48.1 3 51 39.32 5138.9'1 5134.77 5146.52 NM 146.59 5147 0a 51 51.00 51 50.86 5'1 51 .54 5147.59 51 49.00

K201 4639.79 4609.7 NM NM 4605.63 4603.37 4603.93 4601.93 4601.31 NM ABANDONED ABANDONED

<26 4981.80 DRY DRY DRY DRY DRY DRY DRY DRY NM DRY DRY DRY

K70 5325.43 5324.15 5322.75 5321.1 BLOCKED 531 9.32 531 9.41 5322.72 531 9.62 53'19.20 531 8.93 DRY DRY

<72 czo t.zo BLOCKED 5259.69 BLOCKED BLOCKED BLOCKED BLOCKED BLOCKED BLOCKED BLOCKED BLOCKED DRY NM

K84 51 75.89 5174.81 5174.29 NM 5172.67 174.O2 5'173.49 5'175.59 51 75.35 5175.26 5174.23 NM 5173.12

LRG91O 5244.41 5242.O7 5241.25 5241.36 5240.27 5240.72 5240.73 5243.24 5242.65 5242.76 5241.65 5240.92 5240 91

_RG91 1 5204.38 5201.64 5201.2 520 1 .3 5201.12 5201.09 5201 . s0 5201 52 5201 44 5201.77 5202.O4 5202.30 5202.61

LRG912 5223.61 5222.68 5222.23 5221 54 5221 4a 5221. t9 5222.29 5222.96 5223.34 5223.12 5222.39 5221.27 5222.27

RG9,14 5258.69 5256.47 5254.4 5253.56 5252.74 NM 5252.A1 5253.88 5253.95 5253.64 5252.44 5251.55 BLOCKED

274 5181.04 5172.72 517'1 .63 5'170.32 51 69.5 51 68.69 51 69.2 51 1 .21 5171.73 5171.23 5170.20 5167.28 51 65.03

274 186.91 NM 5174 32 NM 5176.28 NM 51 75.86 NM 5177.80 NM 5176.43 51 73.36 5172 41

TG1127C 5'185.53 NM 51A2.29 NM 5180.22 NM 51 79.55 NM 5174.45 NM 51 76.81 51 74.96 5170.70

294 5030.52 5029.21 503'1.65 5031.7'l 5025.95 5025.60 5026.68 5027.15 5021.54 5020.39 5014.64 5005.61 5002.91

TG'1 1294 5015.45 NM 5043.68 NM 501 3 NM 5033.87 NM 5016.65 NM 4986.35 4992.40 4980.67

29C 5018.61 NM 5047.18 NM 5010.72 NM 5036.99 NM 501 9.44 NM 4980.94 4993.38 4974.80

TG 38A 4740.39 47 16 a2 4696.7'1 4685.77 DRY DRY 4690.84 NM DRY NM DR\ DRY DRY

TGl 1388 4740.84 NIVI 4688.23 NM 4669.1 3 4664.14 4690.84 4689.03 4672.39 466A.74 4680.55 4669.47 4640.09

.TG1 138C 4740.87 NM 4693.63 NM 4675.67 NM 4691.1 3 NM 4675.78 NM 4680.68 4670.03 4645.90

TG,! ,138D 741.26 NM 4695.82 NM 4678.01 NM 4691.85 NM 4677.21 NM 4681.54 46/1.00 4648.09

TG1 1 38E 4741.27 NM 4696.6 NM 4678.86 NM 4689.82 NM 4677.54 NM 4681.50 4670.95 4648.81

TG1 138F 4739 07 NM 4704 NM 4688.01 NIVI 4647.75 NM 4674.26 NM 4677.41 4666.88 4655.50

TG1 139 5003.60 5039.22 5044.55 NM 501 3.53 5026.61 5032 41 5025.64 50 1 6.03 4970.62 5007.05 5009.72 5002.31

TG1 14OA 4998.66 5040.63 5044 1 5034.85 5014.9 / 5029.55 5033.85 5031.00 501 5.32 5017.41 4988.55 4991.27 4981.94

I G1 14OB 4991.52 NM 5044.43 NM 501 5.37 NM 5034.18 NM 5016.25 NM 4988.52 499'1.67 498'1 .'l 5

TG1 140C 5018.43 NM 5046.64 NM 501 6.54 NM 5035.98 NM 501 8.69 NM 4985.82 4991.32 4976.32

_TG1'140D 5042 00 NM 5075.5 NM 5048.01 NM 5066.54 NM 505'1 .14 NM 5028 56 5035.53 5024.55

-TG1141A 5033.57 503'1.65 5034.23 5034.31 5028_2 NM 5029.12 5029.51 5023.50 5022.31 501 6.1 I DRY DRY

_TG'114'18 4976 41 NVI 5043.8 NM 501 5.54 NM 5033.69 NM 501 6.40 NM NM 4991.47 NM

IG',r41C 5017.77 NM 5046.19 NM 5016.24 NM 5035.54 NM 501 8.31 NM 4985.99 4991.24 4985.1 5

_rG1147 4741.06 4716.52 NM NM NM 4621.30 4692.06 NM NM NM NM NM 4604.42

LTG,11674 4923.06 4903.6 4902.3 4S00.64 4900.93 4898.83 4903.25 4903.35 4908.75 4904.70 4904.O2 4896.70 4893.09

-TGl 1678 4919.21 NM 4904.39 NM 4903.09 490'1 85 4904.49 4905.89 4907.66 4903.62 4904.63 4899.67 4895.82

rG1 167C 4921 7A NM 4906.26 NM 4905.23 NM 4906.99 NM 4910.72 NM 4907.63 4902.49 4899.12

TG1 1 91 Not Drilled Yet 5307.78 5307.23 5308.65 5307.64 53'10.35 531 0.50 531 0.45 5308.23 5308.56 5307.54 5306.98 5306.21

TG929A 5213.49 5209.01 5206 81 5208.37 5211.77 52'1 1.85 5214.36 5211.73 5212.97 5210.80 5209.84 5208.8 5209.53

TG9298 5211.37 NM 5204.38 NM 5206.42 NM 5210.32 Dry 5209.59 DRY 5206.30 5205. 1 8 5203.20

1 90A 4632.97 DRY DRY DRY DRY DRY DRY DRY DRY NM DRY DRY DRY
'1908 4631.72 4601.02 4597.05 4598.61 4594.67 4595.94 4594.97 4594.18 4590.35 4589 44 4584.53 4580.92 NM

1 914 DRY DRY DRY DRY DRY DRY DR\ DRY DRY NM DRY DRY ORY

1918 4622.64 4594 74 4586.49 4592.12 4585.05 4593.09 4547.73 4590.01 4580.56 4542.6 4573.65 4569.93 4567.91

1924 4633.73 DRY DRY DRY DRY DRY DRY DRY DRY NM DRY DRY DRY

1928 4625.79 4599.62 4591.8 4596.24 4593.66 4597.41 4596.61 4596.55 4590.35 4591.78 NM 4585.10 45A2.39
,1 934 4636.74 DRY DRY DRY DRY DRY DRY DRY DRY NM ABANDONED ABANDONED ABANDONED
)1938 4623.35 NM 4590.64 4595.72 4587 86 4591 91 4591.66 4591.45 4584.80 4586.69 4574.57 4575.O2 4572.36
)194A 4631.47 4601 95 4598.05 4598.63 4595.98 4596.65 4596.43 4594.48 459'1.85 4590.35 NM 4594.74 4591.82
>1 948 4631.46 NM 4597.69 NM 4595.62 Ntvt 4596.26 NM 4591.47 NM NM 4594.75 4592.04
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Kennecott Utah Copper I Environmental Resloration Group

South Facilities Groundwater
2009 Remedial Progress Report

Well Seot 1996 Aoril 2003 Sept 2003 Aoril 2004 Seot 2004 April 2005 Seot 2005 Aoril 2006 Seot 2006 April 2007 Sept 2007 Sept 2008 Sept 2009

P,I97B 4620.56 4590.08 4580.86 4588.04 4542.52 r5vz.: 4585.01 Dry 4576.95 DRY .o2 4564.12
r2084 4972.60 4936.36 49 492A.76 4923.16 DRY DRY DRY DRY DRY DRY DRY DRY

P2O8B 4979.41 NM 4932.97 NM 4916 4899.09 4887.36 4875.22 4867.49 4857.40 4455 14 4442.23 4867.90
r2098 4740.4O 4706 1 47D1 55 4693.58 4695.79 4644.12 4680.54 4677.39 4676.89 4672.49 4666.29 4659.86
)2 1A 4887.50 4893.07 4892.06 4890.78 4A7Al6 4876.42 4875.89 4875.30 4875.72 4A74.35 4473.70 4869.69 4865.54
)211B 4888.0 1 NM 4892.88 NM 4474.52 NM 4476 21 Ntvl 4875.99 NM 4873.90 4869.88 4865.78

124 11.22 5039.45 5043.09 5034.36 5027 5037.59 5043.53 5030.1 0 5026.42 501 3.99 4992.63 4992.66 4988.76

28 5014.97 NM 5044.66 NM 5025.24 5028.99 5043.83 NM 5016.42 NM 4988.39 4990.44

144 5422.97 541 6.07 541 9.36 5422.06 1.8 5423.13 5422.30 5418.86 542 14 5420.A3 541 9.96 5420.13 541 9.93
)220 551 7.09 5484.64 5481.65 5478.09 5476.72 5474.57 5477.43 5478.31 548'1.06 5480.58 5478.80 5473.06 5468.85

P225 5472.70 5447.94 5444.62 5440.57 5439.12 5437.00 5439.40 543 544 53 5439.73 5439.1 1 5434.15 5430.83

P228 5761.83 5759.7 5758.67 5763.95 5760.91 5763.34 5761.98 5764.29 576 76 5762.48 5759.35 5759.63 5760.68

P231 531 1.38 5307.37 5306.68 5307.9 1 5306.9 5309.7 5309.89 5309.99 0E 71 5308.08 DRY DRY DRY
)239 5902.37 NM NM NM NM 5906.52 5901.78 5904.63 5901.31 5900.09 5896.94 5897.30 5899.65

P24OB 459 1 .05 NM NM 4595.48 4592.58 4596.48 4593.73 4597.73 4594.30 4597.85 4594 1 NM BLOCKED

P2414 4731.24 DRY DRY DRY RY RY RY DRY DRY NM DRY DRY DRY

P2418 4736.03 4708.7 4702.5 4693.95 4688.9 NM 4678.36 4675.84 4672.51 467'1.95 4668.97 4660.20 4654.32

P241C 4735.56 4713.27 4710.18 4700_47 4690.73 4684.51 4642.32 4679.73 4676.05 4673.t3 46'/1.55 4663.08 4656.57
)242 46 NM 51 E t. /ti 51 80.59 5181.43 51 80.85 5'183.07 51 83.1 6 NM 51 83.88 NM 51 80.83 NM

P243 5337.88 5334.28 5333.47 5332.1 5334.88 5333.87 5333.66 5333.22 5332.99 5332.96 5332.99 5332.06
)2444 5630.54 5629.64 5630.76 563'1.68 5631.44 5630.91 5630.69 5629.64 5628.74 5628.88 5629.83

P2444 5617.29 NM 5623.53 NM 5628.77 NM 5629.57 NM 5625.89 NM 5623.80 5624.03 5624.99

P244C 5616.40 NM 561 9.38 NM 5628.03 NM 5629.44 NM NM 561 9.95 5620.18 5621.27
)245 5471.1 5439.59 5434. 439.67 5438.36 5440.46 5446.14 5450.96 5452.34 5447.86 5444.11 5437.89 5435.33

P2474 4436.84 4421.1 4425.43 4414.26 4428.19 4418.O4 4425.39 4419.42 4423.55 4418.48 4423.12 4421.57 44 1

?2484 5252.83 5255.36 5250.1 3 5250.06 5249.61 250.21 5250.28 5252.86 5250.79 5250.21 5248.29 5248.99 5248.65

P2484 5254_75 NM 5251.06 NNiI 5251 _52 NM 5252.O9 NM 5252.72 NM 5250.23 5250.85 5250.51
)248C 5261.77 NM 5255.04 NM 5257.36 NM azcl . I 5258.63 DRY 5256.08 5256.42 5255.89
,2494 4852.93 14 rRY DRY DRY DRY ORY DRY DRY BLOCKED DRY DRY DRY
)2498 4852.96 NM 4827.A1 NM NM NM NM NM NM NM CKED BLOCKED BLOCKED

'252A. 4424.06 NM NM 4415 6 4421.31 4416.06 4414.42 4417.22 4419.45 4416.76 4419.O4 4419.37 44 .a7
>2528 4425.69 NM NM NM 4416.5 4413.23 4415.58 NM 4416.64 NM 4416 24 4416 01 441

'252C 4424.94 NM NM NM 4419 26 441 4414.24 NM 4419.36 NM 44'19.00 4418.67 44 98

3A 4424.42 4412_96 4417.47 4410.79 4417.O1 4410.55 4414.93 4411.47 4415.54 4411.O2 4415.52 4414 4 441
)2538 4415.O9 NM 4415.15 NM 4414.83 NM 441 3 06 NM 4413.43 NM 4413.O2 4412.21 4411.35
)254A. 4586.20 4576.9 4576.52 4583.98 4575.95 4583.95 ABANDONED ABANDONED NM NM NM NM
)2548 4590.73 NM 4590.45 NM 4590. 1 3 NM 4590.O7 ABANDONED ABANDONED NM NM NM NM
)2554 4656.55 4627 71 4646.62 4626.26 4649'1 4625.40 4646.19 4626.00 4656.76 4630.47 4650.25 4651.8'1 4651.47
)2558 4654.97 NM 4642.99 NM 4644.86 NM 4642.39 NM 4651.34 NM 4646.21 47 4642.60
)256 4602.42 4583.18 4597.67 4585 4596.64 4591.43 4583.1 3 4595.80 4583.85 4595.21 4597.48 BLOCKED

4647.26 4620.29 4623.5 4617.7 4621.61 461 6.55 4622_24 4617.10 4624.54 4617.43 4626.95 4626.72 4630.00
r259 4423.48 4412.87 4413.4 441 0.63 4416.26 4410 5A 4414.42 441't 50 4415.31 4411.O1 4415.24 44't4.44 4413.73
r260 4598.96 16.64 4600.07 4597.93 4601.1 9 4598.67 4602.08 4598.77 4601.35 4601. 1 5 4602_44

P261 4608. 1 5 4609.33 NM NM 461 0.5 461 1.30 4612.45 4614.73 46'13.40 4616.56 461 461 3.O2 4614.22
>262 4444.54 DRY 4439.5 DRY 4439.25 RY RY DRY DRY NM DRY ORY DRY

4603.94 4594.58 4594.78 45A9.41 4597.12 4588.86 4595.95 4589.38 4597.50 4590.1 5 4598.06 45 4597.3E
,264 4819.57 4802.76 4800.37 4797.23 4794.86 4791.11 4744.54 4783.54 47a1.OO 4778.87 4773.43 4767.54
,2678 47AA 4782.74 4779.27 4744.O5 4777 .3 4775.62 4769.00 4770.81 4763.84 NM 4756.88 4754 9/ 4753 61

)268 4907.53 4901.57 4900.08 4A98.74 4898.22 4896.29 4895.02 NM 4893.46 4897.05 DRY DRY
)269 DRY 5038.38 504'1 5037.0 DRY DRY 5033.15 5032.92 DRY DRY DRY DRY DR]

70 5388.54 539'1.81 5381.31 5386.64 5380.7 5390.53 5385.23 5392.33 5383.63 5387.76 5382.66 5385.00
)27 1 5440.34 5438.86 5438.05 5440.48 5438.66 5440.86 140 5439.61 5439.08 5438.45 5438.27 5438.49
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Kennecott Utah Copper I Environmental Restoration Group

NM = Not Measured
All data density corrected.

'=corrected from 2008 Data

South Facilities Groundwater
2009 Remedial Progress Repoft

Well Sept 1996 Apfil 2003 SeDt 2003 April 2004 Sept 2004 April 2005 Sept 2005 April 2006 Sept 2006 ADril 2007 SeDt 2007 Sept 2008 Sept 2009

>272 5540.28 5526.25 5524.86 5526.56 5526.66 5535 15 5534.89 5538.67 5534.66 5531.21 5528.83 5526.41 5527.44

>273 491 8.79 NM NM 4906.1 4904.35 4900.15 4897.87 4893.6'1 4901 .1 3 4AA7 4885.79 4881.58 4480.44

)274 5082.36 5082. I 8 5081.99 5079.51 5081.31 5081 5081.15 5080.95 50ao.72 5080.65 5079.93 5079.66

)277 4735.26 4708.83 4703.41 4696.78 4691 4685.28 4684.75 4677 .A7 4675.34 4674.5',1 467 4664.92 4659.48
>279 4980.07 493 4938.39 4930.37 4919.92 4902.57 4490.47 RY RY NM DRY ORY DRY

11642 NM ABANDONED ABANDONED ABANDONED ABANDONI ABANDONED ABANDONED ABANDONED ABANDONED ABANDONED ABANDON )ONED ABANDONED

sRG945 51 53.20 5151 48 NM 51 50.96 NM 5149.46 5'149.38 5150.41 5'149.63 5147.90 51 45.1 8 51 44.99

sRG946 51 73.40 51 68.76 NM 51 65.58 NM 5'165 6'1 5168.88 NM NM NM NM 51 66. 51 68.48

r''/1 31A 4665.02 4634.22 4630.85 4E 4625.66 ABANOONED AEANDONED ABANDONED ABANDONED NM AEANDONED ABANOONED ABANDONED

M2 NM NM NM NM NM 5'108.86 NM NM NM NM NM 5077.53 5072.51

/r'403 4801.32 4805.78 4806.26 4807.61 4795 4798.22 4785.7'l 4794.75 4741.42 4786.18 775. 4775.27 4776.77

WJGl 544 4612.49 /a 4544.4 4590.15 4577.53 4589.40 4585.00 37.43 4575.O7 4581.68 4568.38 4564.16 4562.72

/VJG 544 461 2.58 NM 4580.21 NM 4577.56 NM 4584.30 NM 4575.15 NM 4568.45 16 4562.69

WJGl 54C 4613.23 NM 4544.4 NM 4577.12 NM 4584.11 NM 4575.3'l NM 4568.86 4564.25 4562.83

r''/JG 69A 4707.61 4704.4 4696.63 4690.9 4683.45 4674 41 4674.98 4672.',t6 4670.15 4667.74 4662.13 447

NJGl 1698 4733.66 NM 4704.5 NM 1.0 NM 4674.74 NM 4672.30 NM 4662.24 4654.62

NJGI 169C 4733 72 NM 4704.56 NM 4691.1 NM 4678.78 NM 4672.39 NM 4667.84 4662.23 4654.71

MJG1 ,I7OA 4617.61 4591.93 4580.4 4589.35 4578.68 4589.91 4584.34 4587.26 4575.24 4580.45 4568.33 456 DRY

A/JGl 1708 4617.64 NM 458 NM 4578.38 NM 4584.O7 NM NM 4568.24 4563.92 4562.50

ruJcl 170c 4617.77 NM 4580.1 1 NM 4578.24 Niil 4583.65 NM 4574.49 NM 4567.94 4563.70

n/JG1 17'1A 4607.1 5 4595.93 4576.65 4592.79 4573.24 4588.92 4588.90 4590.50 4573.56 45Er 4566.27 4562.75 4559.76

/VJG1 1718 4604.75 NM NM 4572.47 NM 4588.83 NM 4571.21 NM 4565.65 4562.63 4558.38

A/JG1 '171C 4€04.23 NM 4576.4 NM 4572.42 NM 4589.04 BLOCKEO 4570.93 BLOCKED 4565.68 362.7 4558.15

NJG198O 4609.64 4592.75 4574.34 4592.94 4570.89 4589.49 4579.83 4586.60 NM NM NM NM NM

li/JG1981 4 KED BLOCKED BLOCKED BLOCKED BLOCKED BLOCKED BLOCKED NM BLOCKED NM N

NJG2453 4591.O2 4595.23 NM 459 NM 4586.73 NM 4590.45 NM NM NM NM NM

April 2010
B-8



Kennecott Utah Copper Environmental Restoration Group

Appendix C

Tailings Monitoring Data

South Facilities Groundwater
2009 Remedial Progress Report
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Table C-i Dailv Tailinqs Monitorinq Data

Date
Tailings pH at
North Splifter

Box (su)

Acid Water
Pumping through

WDPS (gpm)

Goncentrator
Throughput

(TPH)

01/01/09 7.7 0 5111

01t02t09 7.4 0 4480

01/03/09 7.8 0 4823
01t04t09 7.7 0 5771

01/05/09 7.7 0 5698

01/06/09 7.2 0 6079

01t07t09 7.7 0 4873

01/08/09 7.8 0 5437

01/09/09 7.8 0 6630

01/10/09 7.8 0 6093

01/1 1/09 7.8 0 5816

01t12t09 7.8 0 6965

01t13t09 7.5 0 7584
01t14t09 7.9 0 5787

01/1 5/09 7.9 0 5245

01/16/09 7.9 0 6930

01t17t09 7.2 0 7308

01/18/09 7.6 0 7323
01/1 9/09 7.6 0 4987

01t20t09 7.7 0 7206
01t21t09 7.7 0 591 8

01t22t09 7.7 0 6s62
01t23t09 7.6 0 6841

01t24to9 7.6 0 5427

01t25t09 7.6 0 2782
01t26t09 7.6 0 4425

01t27109 7.4 0 4738
01t28to9 7.5 0 4241

01t29t09 7.6 0 4286

01/30/09 7.4 0 I
01t31t09 7.6 0 5846
02to1tog 7.5 0 5514

02to2t09 7.5 0 5508
02t03t09 7.5 0 5872
02t04109 7.5 0 4530

o2t05t09 7.4 0 5937

02l06/09 7.6 1 965 6336

02t07t09 7.6 3358 8629

02l08/09 7.6 3291 8547

02l09/09 7.6 3377 6776
02t10t09 7.6 331 3 6761

02t11t09 7.6 3341 5274

02t12t09 7.6 3287 5292
02t13t09 7.6 2699 7012
02t14t09 7.5 331 3 6484
02t't5t09 7.5 3283 6888

Kennecott Utah Copper I Environmental Restoration Group

South Facilities Groundwater
2009 Remedial Progress Report
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Date
Tailings pH at
North Splifter

Box (su)

Acid Water
Pumping through

WDPS (gpm)

Concentrator
Throughput

(rPH)

02t16t09 7.5 3306 6950

02t17t09 7.6 3356 6083

02t18t09 7.6 3379 5951

02t19t09 7.6 3325 6457

02t20t09 7.5 3301 6602

02t21t09 7.5 3298 7078

02t22t09 7.5 3325 8508

02t23t09 7.5 1513 6641

02t24t09 7.0 2251 7582
02t25t09 7.1 3688 5798

02t26t09 6.9 1249 7225

02t27t09 6.9 2849 6685

02t28t09 6.9 401 8 6556

03/01/09 6.9 3769 6058

03to2t09 6.9 3999 6543

03/03/09 8.2 4069 6056

03/04/09 8.0 4008 5587

03/05/09 8.5 4090 6662

03/06/09 8.2 4232 5953

03/07/09 8.4 4317 71 99

03/08/09 8.1 4348 7207

03/09/09 8.2 4266 6761

03/10/09 Bad Data 4206 7497

03/1 1/09 8.0 4143 6826

03t12t09 7.9 4127 7542

03/1 3/09 8.0 4143 6771

03t14t09 7.9 4192 7637

03/1 5/09 8.1 4197 7795
03/1 6/09 7.8 4045 7591

03t17t09 7.7 4225 7612
03/18/09 7.7 4355 7367

03/1 9/09 7.9 3217 7528
03/20/09 7.7 4040 7989

03t21t09 7.6 3853 7592
03t22t09 7.7 4098 8219

03t23109 7.6 4272 7877

03t24t09 7.5 3179 5943

03t25l09 8.1 2240 5468

03t26t09 7.9 2254 6027

03t27t09 8.3 2352 7654
03/28/09 8.3 2214 6267

03t29109 8.0 2928 7902
03/30/09 8.2 2861 8398

03/31/09 8.0 31 98 61 97

04t01t09 8.0 3367 8043

04to2t09 8.0 3409 5229

04/03/09 8.2 3922 8553

04t04109 8.2 3840 7883

Kennecott Utah Copper I Environmental Restoration Group

South Facilities Groundwater
2009 Remedial Progress Report
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Date
Tailings pH at
North Splifter

Box (su)

Acid Water
Pumping through

WDPS (gpm)

Concentrator
Throughput

(rPH)

04/05/09 8.3 3741 8169

04/06/09 8.1 3287 8780

04t07t09 8.4 31 84 6980

04/08/09 8.0 31 91 6705

04/09/09 7.9 3345 5274

04t10t09 8.1 3366 8696

o4t11tog 8.3 3177 6944
04t12t09 8.3 3068 651 1

04t13t09 8.6 3255 6656

04t14t09 8.2 3252 5301

04t15t09 8.1 3759 6898

04/16/09 7.9 3629 6168

04t17t09 8.3 3345 5386

04t18t09 8.4 3522 6297

04/1 9/09 6.3 31 53 7069

04t20t09 8.3 31 51 7112

04t21t09 8.4 3756 7853
04t22t09 7.8 3991 4043

04t23109 7.9 3964 7781

04t24109 8.0 3922 4623

04t25t09 8.1 3928 8137

04t26t09 8.2 3767 8325

o4t27tog 8.2 3461 8772

04t28109 8.3 3483 6391

04t29109 8.3 3484 6528

04/30/09 8.2 3742 7322

05/01/09 8.1 2952 5809

05t02t09 8.3 261 8 6371

05/03/09 8.2 2578 7051

05/04/09 8.0 2589 5983

05/05/09 8.1 2885 7429
05/06/09 8.0 3387 7606

05/07/09 7.9 3387 7620
05/08/09 7.9 3295 7369

05/09/09 7.8 3272 7821

05/1 0/09 8.0 3260 8147

05/1 1/09 7.9 3005 5976

05t12t09 8.1 3212 6098

05/1 3/09 8.1 3059 6243
05t14t09 8.0 3304 7593

05/15/09 8.0 3308 7827

05/16/09 7.9 3312 81 19

05t17t09 7.7 3258 7360

05/1 8/09 7.9 3221 8090

05/1 9/09 7.2 3187 8389

05/20/09 Bad Data 3217 81 18

05t21t09 8.0 3214 5383

05t22t09 7.9 31 94 7556
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Date
Tailings pH at
North Splifter

Box (su)

Acid Water
Pumping through

WDPS (spm)

Concentrator
Throughput

(rPH)

05t23t09 7.9 3213 8453

05t24109 7.6 3215 8722

05t25t09 7.8 3212 6624
05/26/09 7.7 1807 6357

05t27t09 7.7 1827 6324
05t28t09 7.6 1699 6336

05t29t09 7.7 3339 6332

05/30/09 7.7 3279 7740
05/31/09 7.7 3317 7305

06/01/09 8.0 3367 7586

06t02t09 7.8 3507 6439

06/03/09 7.8 3396 7300

06/04/09 7.8 3401 8393

06/05/09 7.4 3403 6698

06/06/09 7.9 3368 8353

06/07/09 7.9 3396 7802
06/08/09 7.5 3444 81 10

06/09/09 7.3 3455 81 89

06/1 0/09 7.2 3490 7640
06t11t09 7.3 3498 6557

06t12t09 7.1 3403 6267

06/1 3/09 7.5 3461 5465
o6t14t09 7.3 2467 8037
06/1 5/09 7.2 0 18

06/16/09 9.0 0 5820

06t17t09 9.2 3404 5962

06/18/09 7.5 3862 4382
06/19/09 7.7 3709 7193
06/20/09 7.7 4052 7999

06t21t09 7.7 4099 8069

06t22t09 7.8 3967 6993

06t23109 7.7 3725 7120
06t24tog 8.0 3433 8142
06t25t09 7.7 3353 6520
06t26t09 7.9 3352 6524

06t27t09 7.9 3464 7787

06t28t09 8.0 3370 8243
06/29l09 7.9 3459 7577

06/30/09 7.9 2637 8134

07t01t09 7.9 3346 8285

07t02109 7.8 3796 8346

07/03/09 8.0 3488 8071

07t04t09 7.7 3294 61 90

07/05/09 7.8 3281 8496

07t06to9 7.7 3283 8458

07t07t09 7.9 3426 8026

07/08/09 7.7 3681 7524

07/09/09 7.6 2443 6726
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Date
Tailings pH at
North Splitter

Box (su)

Acid Water
Pumping through

WDPS (gpm)

Concentrator
Throughput

(rPH)

07t10t09 7.9 2184 6722
07t11t09 8.0 3479 7567
07t12t09 7.9 3501 8357
07t't3to9 7.8 3309 7953
07t14t09 7.7 3327 6730
07t15t09 7.7 301 1 6736
07t16t09 7.7 31 08 6524
07t17t09 7.8 3066 7907
07t18to9 t.6 3054 8126
07t19t09 7.9 3077 6862
07t20to9 7.7 5936 7312
07t21tog 9.0 9000 6063
07t22t09 9.0 8888 8203
07t23t09 9.0 6002 7860
07t24t09 7.8 3820 8157
07t25t09 7.6 3895 81 19

07t26t09 7.7 3878 8346
07t27t09 7.9 2290 714',|,

07t28t09 7.8 2112 8123
07t29t09 9.4 2354 4366
07t30t09 7.2 3622 3401
07t31t09 7.2 3841 4893
08/01/09 7.6 3979 7437
08/02109 7.5 4037 7705
08/03/09 7.3 2677 7155
08/04/09 7.8 2782 6539
08/05/09 8.0 2724 7129
08/06/09 7.9 2628 8303
08/07/09 8.1 2713 7784
08/08/09 8.1 4173 8330
08/09/09 8.2 4093 6157
08/1 0/09 7.8 2437 4994
08/1 1/09 8.1 2679 7546
08t12t09 8.2 2720 7635
08/1 3/09 8.2 2912 7682
08t14t09 8.0 2620 7720
08/1 5/09 7.9 3933 8384
08/16/09 8.0 3981 6759
ogt17tog 8.5 2877 8282
08/1 8/09 7.9 2649 5947

08/1 9/09 8.0 2722 5807
08/20l09 7.8 2428 6712
08t21t09 7.9 2515 7589
08t22t09 7.9 3880 7173
08t23t09 7.9 3860 5667
08t24t09 8.3 2396 7't67
08t25t09 8.8 2211 7202
08/26109 8.8 2529 7081

Kennecott Utah Copper I Environmental Restoration Group

South Facilities Groundwater
2009 Remedial Progress Report

April2010
c-5



Date
Tailings pH at
North Splifter

Box (su)

Acid Water
Pumping through

WDPS (gpm)

Concentrator
Throughput

(rPH)

08t27t09 8.3 2740 8198
08t28t09 8.3 2563 8125
08t29t09 8.1 3938 8299
08/30/09 8.2 3947 691 8

08/31/09 8.0 1285 7975
09/01/09 9.5 1348 7855

09/02/09 8.2 971 5470

09/03/09 8.0 61 11

09/04/09 9.7 2896 601 9

09/05/09 8.0 4191 7795
09/06/09 8.0 4183 7949
09/07/09 7.9 4038 8007
09/08/09 7.7 2530 8069
09/09/09 7.9 2563 8456
09/10/09 7.8 2344 8312
09/1 1/09 8.1 2692 8433
09t12t09 8.1 3859 8282
09/1 3/09 8.3 4104 8321

09t14109 8.0 2181 5729
09/1 5/09 8.3 2356 5791
09/16/09 8.2 2395 5506
09t17t09 8.3 2362 5495
09/1 8/09 8.9 3992 6767
09/1 9/09 8.6 3742 8229
09t20t09 8.4 3453 8279
09t21t09 8.8 2011 8224
09t22t09 8.2 2237 7912
09/23l09 8.3 3648 8220
09t24t09 8.1 3206 7798
09t25t09 8.3 3467 8147
09/26/09 8.4 3278 8221
09t27t09 8.5 3325 8318
09/28/09 8.2 3255 8208
09t29t09 8.2 3254 5254
09/30/09 8.3 3325 7199
10/01/09 8.0 3252 831 I
'tot02t09 8.0 3246 8445
1 0/03/09 8.3 3314 8044
10t04t09 8.2 3457 8247
10/05/09 9.6 3509 7808
10/06/09 8.6 3544 601 I
10t07t09 8.5 3636 6488
10/08/09 8.4 3678 7785
10/09/09 8.5 3674 8029
1 0/1 0/09 8.4 3638 8154
10t11t09 8.5 3499 8388
10t12t09 8.5 3350 8096
1 0/1 3/09 8.6 3267 7843
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Date
Tailings pH at
North Splitter

Box (su)

Acid Water
Pumping through

WDPS (gpm)

Concentrator
Throughput

(rPH)

10t14t09 8.6 3123 6912
1 0/1 5/09 8.4 3306 7901

10/16/09 8.5 3241 7097

10t17t09 8.6 3215 5459
1 0/1 8/09 8.5 3289 8142
1 0/1 9/09 9.1 2064 8251
10t20t09 8.5 2303 8152
10t21t09 8.7 2245 8371

10t22t09 9.2 3796 7795
10t23t09 8.8 3283 8178
10t24t09 8.7 3295 7905

10t25t09 8.6 3258 8389

10t26t09 8.7 3592 581 8

10t27t09 8.4 2349 8082
10t28t09 9.3 886 8167
10t29t09 9.3 1687 6680

10/30/09 8.3 3279 8258
10/31/09 74 3036 7569

11t01t09 8.1 2868 8253
't1t02t09 8.1 1915 8266
1 1/03/09 7.9 2002 8380

1t04t09 7.6 1825 8002
11t05t09 7.4 1 985 8349
1 1/06/09 7.4 3385 81 93

11t07t09 7.5 1552 8059

11108/09 9.1 68 7201

11/09/09 9.2 160 6072
11t10t09 9.3 69 5721
't1t11109 9.1 67 5175
11t12t09 9.2 68 5392
11t13t09 9.3 1872 5275
11t14109 7.9 3414 6740
11t15t09 7.7 3624 6094

11t16109 7.8 3776 7536

11t17 t09 7.5 25',t2 7483
11t18t09 7.5 2440 7404
11t19t09 7.3 3932 7292

11t20t09 7.8 0 491 5

"t'lt21tog 7.7 0 6704
11t22to9 7.9 0 5878
11t23t09 7.8 3948 5604
11t24t09 7.9 3939 7618

11t25t09 7.8 3944 7958
11t26t09 7.7 3943 6959
11t27t09 7.9 3933 7796
11t28109 7.5 3927 7939

11t29t09 7.8 3925 8320
11130/09 7.7 1 335 5636

Kennecott Utah Copper I Environmental Restoration Group

South Facilities Groundwater
2009 Remedial Progress Report

April 2010
c-7



Date
Tailings pH at
North Splitter

Box (su)

Acid Water
Pumping through

WDPS (gpm)

Concentrator
Throughput

(TPH)

12t01t09 10.0 78 5650

't2102t09 10.0 81 5535

12t03t09 't0.0 86 5488

12t04t09 9.9 86 6862

12t05109 9.8 82 7608
't2t06t09 10.0 86 7739
12tO7tog 10.1 85 6788

12t08109 9.8 83 7963

12t09t09 10.0 84 7389

12t10109 9.9 83 6945

12t11t09 9.9 85 7141

12t12t09 10.0 448 6341

12t13t09 9.2 2661 6882

12t14t09 8.2 331 5 5621

12t15t09 8.1 3592 5306

12t16t09 8.2 3524 6036

12t17t09 8.3 718 481 8

'l2l'l8t09 7.4 243 8

12t19t09 10.2 2245 6217

12t20t09 7.9 3718 6554

12t21t09 8.0 3621 7197

12t22t09 7.3 170 45
12t23109 7.9 79 8

12t24t09 U.U 453 I
12t25t09 4.9 1816 3589

12t26t09 7.7 2394 3396

12t27t09 9.6 3800 5168

12t2zt09 7.9 3807 5502

12t29t09 7.7 3799 4022
12t30109 7.8 3646 6058
12t31t09 7.7 3719 6597
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Table G-2 Monitorinq Data 20( r9

Site DaE PH
qtl

TDS Atk
/mo/l as CaCO3'l

Ca-T
(mo/L)

Ms-T
/mnll \

CI so4 AFD
(mo/L'l

cd-D
(mo/L)

Cu-D
t/mn/l \

Fe-D Mn-D Zn-D

BCP2739 rl2lzoo9 8.19 NM NM NM NM NM NM NM < 1e-005 <0.015 NM NM 0.046

BCP2739 u9l20os R?? NM NM NM NM NM NM NM <1e-005 <0.015 NM NM 0.033

BCP2739 Ll1612009 7.79 NM NM NM NM NM NM <0.1 <1e-005 <0.015 <0.02 0.98 <0.02

BCP2739 r12312009 7.81 7760 44 894 231 2350 2930 <0.1 0.005 0.037 <0.02 1.16 0.029

BCP2739 113012009 8.91 NM NM NM NM NM NM NM < 1e-005 0.04 NM NM 0.021

BCP2739 2161200s 7.75 NM NM NM NM NM NM NM < 1e-005 0.085 NM NM 0.032

BCP2739 211312009 NM NM NM NM NM NM NM NM <1e-005 0.055 NM NM 0.024

BCP2739 2lzol2009 6.75 7330 53 834 205 2230 2970 0.13 0.005 0.032 <0.02 l.11 0,021

BCP2739 2t27t2009 7.87 NM NM NM NM NM NM NM < 1e-005 <0.015 NM NM 0.032

BCP2739 3t6t2009 8.31 NM NM NM NM NM NM NM < 1e-005 <0.015 NM NM <0.02

BCPZ739 3t13t2009 8.5 NM NM NM NM NM NM NM < le-005 0.04 NM NM <0.02

BCP2739 3t20t2009 7.98 7840 50 910 156 2260 2770 0.038 0.006 0.038 0.03s 0.8 0.015

BCP2739 3t27t2009 7.9 NM NM NM NM NM NM NM < 1e-005 0.o22 NM NM <0.02

BCP2739 41312009 8.36 NM NM NM NM NM NM NM 1e-005 <0.015 NM NM 0.021

BCP2739 4l73lZOO9 8.1 NM NM NM NM NM NM NM < 1e-005 <0.015 NM NM <0.02

BCP2739 4tt6/2009 8.27 NM NM NM NM NM NM NM < 1e-005 <0.015 NM NM <0.02

BCP2739 412812009 6.86 7700 47 958 t71 2240 2750 0.14 0.006 0.032 <0.02 0.54 0.021

acPz739 5t13t2009 8.39 NM NM NM NM NM NM NM < 1e-005 0.025 NM NMN 0.033

BCP7739 5t22/ZOO9 5.69 7620 57 926 r69 2240 2760 0.034 0.005 0.075 <0.02 0.61 0.03

BCP2739 s12912009 7.86 NM NM NM NM NM NM NM < le-005 0.03 NM NM 0.023

8CP2739 6/412009 6.49 NM NM NM NM NM NM NM NM NM NM NM NM

BCP2739 6lr0lzoo9 A 4-l NM NM NM NM NM NM NM <1e-005 <0.015 NM NM 0.028

BCP2739 617812009 8.59 NM NM NM NM NM NM NM < le-005 <0.015 NM NM <0.02

BCP2739 612412009 5.78 7850 55 927 t4l 2220 27t0 <0.1 0.003 <0.015 <0.02 0.25 <0.01

BCP2739 7lrlzoo9 8.12 NM NM NM NM NM NM NM <1e-005 0.031 NM NM <0.02

BCP2739 81412009 7.59 8040 44 1030 742 2670 2760 0.032 0.006 0.023 <0.02 0.29 0.03

BCP2739 812512009 8.62 7850 J5 1040 114 2s20 2600 <0.1 0.005 <0,015 <0.02 0.23 0.017

BCP2739 912212009 7.77 7960 t8 1020 151 2550 NM NM 0.007 NM NM NM 0.029

BCPZ739 r0l2L/2009 8.71 8080 47 r020 t25 2690 2600 <0.1 0.006 o.024 0.024 0.28 0.02

BCP2739 rll24l2oo9 8.64 7t60 35 966 88 2370 NM <0. I 0.003 <0.015 <0.02 <1e{05 <0.01

BCP2739 r2lr0/2009 8.48 7280 53 890 170 2290 2460 <0.1 0.009 0.063 <0.02 0.36 0.053

BCP2750 vzlzoo9 9.64 NM NM NM NM NM NM NM <1e-005 <0.015 NM NM <0.02

BCP2750 u912009 9.47 NM NM NM NM NM NM NM < 1e-005 <0.015 NM NM <0.02

BCP2750 rl1612009 9,42 NM NM NM NM NM NM NM <1e-005 <0.015 NM NM <U.UZ

BCP2750 Ll23lZO09 9.71 7r50 2) 1050 124 22rO 2960 <0.1 < 1e-005 <0.015 <0.02 <1et05 <0.02

BCP2750 1/30/2009 9.9 NM NM NM NM NM NM NM <1e-005 <0.015 NM NM <0.02

BCP2750 216l2OO9 9.s3 NM NM NM NM NM NM NM <1e-005 <0.015 NM NM <0.02

BCP2750 211312009 NM NM NM NM NM NM NM NM < 1e-005 0.019 NM NM <0.02

BCP2750 2120/2009 9.77 7200 24 1000 93 2160 2490 <0.1 <1e{05 <0.015 <0.02 <1e-005 <0.02
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Site Date
pH
etl

TDS Atk
(mo/L as CaCO3l

Ca-T
(mo/L)

Mg-T CI
fmdll \

so4
r'mn/l \

AFD cd-D
(mo/l )

Cu-D Fe-D
(mo/L)

Mn.D
(md/L)

zn-D
(mo/L)

BCP2750 2t27t2009 10.05 NM NM NM NM NM NM NM < 1e-005 <0.0 5 NM NM <0.02

BCP2750 3t6t2009 r0.22 NM NM NM NM NM NM NM < 1e-005 <0.0 5 NM NM <0.02

BCP2750 3t13t2009 9.79 NM NM NM NM NM NM NM <le-005 <0.0 5 NM NM <0.02

BCP2750 3120/2009 9.58 7260 L4 1090 48 2130 2560 <0.1 < le-005 <0.0 5 <0.02 <1e-005 <0.02

BCP2750 312712009 9.82 NM NM NM NM NM NM NM <1e-005 <0.0 5 NM NM <0.02

BCP2750 4/312009 9.76 NM NM NM NM NM NM NM < 1e-005 <0.0 5 NM NM <0.02

BCP2750 41r312009 9.57 NM NM NM NM NM NM NM < 1e-005 <0.0 5 NM NM <0.02

BCP2750 411612009 9.73 NM NM NM NM NM NM NM < 1e-005 <0.0 5 NM NM <0.02

BCP2750 4lz8lzoo9 7.86 7220 25 1050 73 2320 2540 <0.1 0.00072 <0.0 5 <0.02 0.00482 <0.02

BCP2750 sl73/2009 8.06 NM NM NM NM NM NM NM < le-005 <0.0 5 NM NM <0.02

BCP2750 sl22/2009 8.48 7290 22 1110 76 2220 2700 <0.1 0.o24 <0.015 <0.02 <1e-005 <0.02

BCP2750 sl29l2009 9.21 NM NM NM NM NM NM NM < 1e-005 <0.015 NM NM <0.02

BCP2750 6/412009 8.51 NM NM NM NM NM NM NM NM NM NM NM NM

BCP2750 6/r012009 8.83 NM NM NM NM NM NM NM < 1e-005 <0.015 NM NM <0.02

BCP2750 6/t8l2oo9 9.4 NM NM NM NM NM NM NM < 1e-005 <0.015 NM NM <0.02

BCP2750 6124/2009 7.58 7400 27 1 100 48 2240 2640 <0.1 < 1e-005 <0.015 <0.02 < 1e{05 <0.02

BCP2750 7/r12009 9.35 NM NM NM NM NM NM NM < 1e-005 <0.015 NM NM <0.02

BCP2750 814/2009 NM NM 23 1190 27 2450 2550 <0.1 <1e-005 <0.015 0.03 <1e-005 <0.02

BCP2750 8l25/2009 9.36 7540 t7 1200 25 2370 2590 <0.1 < 1e-005 <0.015 <0.02 <1e{05 <0.02

BCP275O 9/22/2009 9.9 7560 t7 1210 44 2420 2540 NM NM NM NM NM NM

BCP2750 r0l2tl2009 9.89 7590 23 1130 52 2590 2580 <0.1 < 1e{05 <0.015 <0.02 <1e-005 <0.02

BCP2750 rLl24l2009 9.7 6850 27 933 79 2320 NM 0.14 < le-005 <0.015 0.5 0.035 <0.02

BCP2750 121r012009 9.99 7500 2l 986 116 24to 2500 <0.1 < 1e-005 0.o17 <0.02 0.01 <0.02

8YPZ535 r12312009 8.42 8980 93 1250 417 2r 10 4340 0.135 0.006 <0.015 <0.02 3.87 0.011

BYP2535 212012009 8.38 8590 59 1150 349 2050 3850 0.25 0.005 <0.02 <0.02 2.46 0.014

BYP2535 3lzo/2009 8.11 7590 79 1240 274 2070 3340 0.17 0.005 0.o24 <0.02 r.93 0.017

BYP2535 4128/2009 7.86 7780 86 2to 3Zl 2150 2960 0.12 0.006 <0.02 <0.02 1.736 0.019

BYP2535 5122/2009 7.8 7730 t26 140 386 1940 3510 0.1 14 0.006 <0.02 0.19 6.2 0.021

BYP2535 6t24/2009 8.42 8050 83 170 239 2040 2910 0,77 0.004 <0.02 <0.02 r.93 <0.01

BYP2535 8t4t2009 NM NM 31 210 28 2590 2590 <0.02 0.005 <0.02 <0.02 0.01 0.01

BYP2535 8t25t2009 v.J 7730 15 200 23 2460 2550 0.022 0.005 <0.02 <0.02 <0.01 0.011

BYP2535 9t22t2009 9.66 7500 t7 150 40 2470 2580 0.038 0.006 <0.02 <0.02 <0.01 0.066

BYP2535 L0tzu2009 9.77 7650 25 160 50 2650 2610 <0.02 0.00s <0.02 <0.02 <0.01 0.011

BYP2535 ru24/2009 7.81 7480 100 lt0 453 2000 3890 0.15 0.004 0.024 0.1 5.06 0.021

BYP2535 rztrot2009 10.02 7330 20 1010 tz6 2440 2500 <0.02 0.005 <0.02 <0.02 <0.01 <0.01

MCP2535 11212009 7.67 NM NM NM NM NM NM <0.1 < 1e-005 <0.015 <0.02 7.85 <0.02

MCP2536 L|912009 7.76 NM NM NM NM NM NM <0.1 < 1e{05 <0.015 <0.02 3.61 <0.02

MCP2536 u1612009 6.92 NM NM NM NM NM NM <0.1 <1e-005 <0.015 0.021 6.38 <0.02

MCP2536 u2312009 7.7 8470 OJ tL70 395 2100 4320 <0.1 < 1e-005 <0.015 <0.02 2.63 <0.02

MCP2536 713012009 7,48 NM NM NM NM NM NM n ?? < 1e-005 <0.015 <0.02 2.47 <0.02
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Site Date
pH
SU

TDS
(mo/L)

Atk
(mo/L as Cacol\

Ca-T
(mo/L)

M9-T
(mo/L)

NM

cl
/mn/l I

so4
fmoll \

AI-D
(mo/L)

cd-D
(md/l \

cu-D
(mo/L)

0.041

<0.015

<0,015

<0,015

<0.015

<0.015

<0.015

<0.015

<0.015

<0.015

<0.015

0.043

<0.015

NM

<0.015

<0.015

NM

<0.015

<0.015

<0.015

<0.015

<0.015

<0.015

<0.015

<0.015

<0.015

Fe-D Zn-D

o.o23l14.1lo.ozj
<0.0211.711<0.02
<0.02 11.95 1<0.02
<0,02 | O.44 | <o n')

<0.0211.061.0.02

-

<0.0213.041<0.02
<0.02 l<te-0051 <0.02
<0.02 10.37 1<0.02
<0.0210.51<0.02
<0.02 l<1e{05 1 <0.02
<0.0212.391<0.02
<0.02 10.85 1<o.oz

-

<0.0213.571<0.02
NMINMINM
0.14 12.32 1<0.02
<0.02 l<1e-0051 <o.oz
NMINMIruN

<0.02 11.s8 1<0.02
<0.02 10.82 1<o.oz
0.5 | 1.54 | zn nr

<0.0212.231<0.02
<0.0218.59C1<0.02
<0.02 l<re-0051 .O.OZ

<0.0210.0471<0.01
<0.02 l<1e{05 | <o.oz
Trace I 1.3O8BSl Trace

MCP2536 2/6/2009 7.74 NM NM NM
MCP2536

NM < 1e-005.l tJl zuug NM NM NM NM NM NM
MCPz536 2120/2009 7.59 8200 4l
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